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Two s t u d i e s  w ere c o n d u c te d  d u r in g  t h e  b r e e d in g  s e a s o n s  
o f  1974 and 1975  t o  m o n it o r  s t e r o i d  l e v e l s  i n  t h e  p e r i -  
p a r t u r i e n t  mare and newborn f o a l  (E x p er im en t  I ) and t o  
d e t e r m in e  t h e  f e a s i b i l i t y  o f  u s i n g  p r o s t a g l a n d i n  F2  a (PGF2 a ) 
t o  c o n t r o l  t h e  e s t r o u s  c y c l e  o f  t h e  p o s tp a r tu m  l a c t a t i n g  
mare (E x p er im en t  I I ) . In  t r i a l  1 o f  t h e  f i r s t  s t u d y ,  p la sm a  
s t e r o i d  l e v e l s  w ere d e te r m in e d  i n  n in e  Q u a r te r  H orse m ares  
d u r in g  t h e  7 d a y s  p r i o r  t o  p a r t u r i t i o n  th r o u g h  2 d a y s  
p o s t p a r t u m . B lo o d  s a m p le s  were c o l l e c t e d  a t  6 h r .  i n t e r v a l s  
by j u g u l a r  p u n c t u r e . P r o g e s t i n  and c o r t i c o i d  c o n c e  n t  r a t  i o n s  
w ere d e te r m in e d  by c o m p e t i t i v e  p r o t e i n  b in d in g  and e s t r o g e n  
l e v e l s  by r a d io im m u n o a s s a y . S t e r o i d  l e v e l s  w ere a l s o  
d e te r m in e d  on  a p la sm a  sa m p le  from  f o a l s  a t  b i r t h  and a t  
24 h r . p o s tp a r tu m .  P lasm a p r o g e s t i n  c o n c e n t r a t i o n s  in  t h e  
m ares d e c r e a s e d  (P < . 0 1 )  from 1 3 . 4  ± .6  n g /m l on day 3 
p rep artu m  t o  3 . 2  -  .5  n g /m l on t h e  day o f  p a r t u r i t i o n .  
E s t r o g e n  l e v e l s  a l s o  d e c l i n e d  (P < .0 1 )  from day 3 p r i o r  t o  
f o a l i n g  ( 3 0 6 .2  -  1 1 . 4  p g / m l ) t o  t h e  day o f  p a r t u r i t i o n  
( 1 9 3 .4  -  9 . 0  p g / m l ) .  However c o r t i c o i d  c o n c e n t r a t i o n s  
i  n c r e a s e d  (P < .0 1 )  from  8 5 . 8  -  1 0 . 8  n g /m l on day 3 b e f o r e
"f*
p a r t u r i t i o n  t o  a p eak  o f  1 4 0 .0  -  9 . 8  n g /m l on t h e  day o f  
f o a l i n g . T h ere  was no s i g n i f i c a n t  d i u r n a l  v a r i a t i o n  o f  
p r o g e s t i n , e s t r o g e n  o r  c o r t i c o i d  l e v e l s  i n  p r e -  o r  p o s t ­
partum  m a r e s , but c o r t i c o i d  l e v e l s  t e n d e d  t o  be h ig h e r  i n  
m orn in g  th a n  i n  e v e n in g  s a m p le s .  Mean p r o g e s t i n  and
c o r t i c o i d  c o n c e n t r a t i o n s  i n  t h e  newborn f o a l s  d e c r e a s e d  
(P < .0 5 )  d u r in g  t h e  24  h r .  p o s t p a r t u m ,  w h i l e  e s t r o g e n  l e v e l s  
r em a in e d  r e l a t i v e l y  c o n s t a n t .
The s t u d y  was r e p e a t e d  i n  1975  u s i n g  a t o t a l  o f  n in e  
m a r e s . T r i a l  2 was s i m i l a r  t o  t h e  p r e v i o u s  t r i a l  e x c e p t  
t h a t  b lo o d  s a m p le s  were c o l l e c t e d  a t  12 h r . i n t e r v a l s . 
P r o g e s t i n  l e v e l s  d rop p ed  (P < . 0 1 )  from  5 . 3  -  .6  n g /m l on  
day 3 p rep a rtu m  t o  n ea r  n o n d e t e c t a b l e  l e v e l s  on  t h e  day o f  
p a r t u r i t i o n . P lasm a e s t r o g e n s  d e c l i n e d  (P < . 0 1 )  from  
3 6 0 . 9  -  1 4 .2  n g /m l on day 3 p r i o r  t o  f o a l i n g  t o  1 9 8 . 8  -  1 2 . 7  
p g /m l on t h e  day o f  p a r t u r i t i o n .  In  c o n t r a s t  t o  t h e  peak  
i n  c o r t i c o i d  l e v e l s  o b s e r v e d  on  t h e  day o f  p a r t u r i t i o n  in  
t h e  f i r s t  t r i a l , l e v e l s  i n  t r i a l  2 d e c r e a s e d  on t h e  day o f  
f o a l i n g  ( 7 7 . 9  -  7 . 4  n g / m l ) .  P r o g e s t i n  and e s t r o g e n  l e v e l s  
show ed no d i u r n a l  v a r i a t i o n ,  h o w e v e r , mean c o r t i c o i d  l e v e l s  
were h ig h e r  (P < .0 1 )  i n  m orn in g  th a n  i n  e v e n i n g  c o l l e c t e d  
s a m p l e s .  A g a in ,  p r o g e s t i n  ( P < . 0 1 )  and c o r t i c o i d  l e v e l s  
in  t h e  newborn f o a l s  d e c r e a s e d  d u r in g  t h e  48  h r .  p o s t ­
partum  w h i l e  e s t r o g e n  1e v e I s  rem a in e d  r e l a t i v e l y  u n c h a n g e d .
In  t h e  s e c o n d  s t u d y  tw o t r i a l s  w ere c o n d u c te d  t o  
d e te r m in e  i f  p r o s t a g l a n d i n  (PGF2 a ) c o u l d  be u s e d  t o
in d u c e  e s t r u s  i n  m ares s h o r t l y  a f t e r  f o a l  h e a t  and t h e r e b y  
r e d u c e  t h e  t im e  from  f o a l i n g  t o  r e b r e e d in g  w h i l e  c ir c u m ­
v e n t  in g  t h e  u n d e s i r a b l e  e f f e c t s  o f  b r e e d in g  on f o a l  e s t r u s . 
In  t h e  i n i t i a l  t r i a l  f o u r  m ares  w ere g i v e n  a 10  mg (SC) 
i n j e c t i o n  o f  PGF2 «. -  f r e e  a c i d ,  f i v e  m ares w ere i n j e c t e d
w it h  15 mg (SC) o f  PGF2  a -  tham s a l t  and f i v e  f e m a l e s  w ere  
g i v e n  an i n j e c t i o n  o f  s t e r i l e  s a l i n e  on d a y s  6 and 7 a f t e r  
t h e  end o f  f o a l  h e a t .  T r e a tm e n t  w i t h  PGF2a -  f r e e  a c i d  
and PGF2 a -  tham s a l t  s h o r t e n e d  (P < .0 1 )  t h e  i n t e r e s t r u a l  
i n t e r v a l  when com pared t o  c o n t r o l s .  In  a d d i t i o n  t h e  i n ­
t e r v a l  b e tw e e n  f o a l i n g  and t h e  o n s e t  o f  t h e  s e c o n d  e s t r u s  
was d e c r e a s e d  (P < . 0 1 )  a s  a r e s u l t  o f  t r e a t m e n t  w i t h  PGF0 -  
f r e e  a c i d  ( 2 3 . 0  -  2 . 3  d a y s )  o r  PGF2 a -  tham s a l t  ( 2 4 . 6  -  
2 . 1  d a y s ) a s  com pared t o  c o n t r o l  m ares  ( 3 4 . 2  -  2 . 1  d a y s ) .  
Thus t h e  t im e  i n t e r v a l  from  f o a l i n g  t o  r e b r e e d i n g  was r e ­
duced  i n  th e  t r e a t e d  m a r e s .  T re a tm en t  w i t h  PGF2 a d id  n o t  
a p p ea r  t o  a d v e r s e l y  a f f e c t  f e r t i l i t y  s i n c e  a l l  o f  t h e  
PGF2  a -  f r e e  a c i d  and c o n t r o l  m ares and f o u r  o f  f i v e  
PGFg a -  tham s a l t  t r e a t e d  f e m a le s  c o n c e i v e d  on t h e  s e c o n d  
e s t r u s  a f t e r  f o a l i n g .  T r e a tm e n t  w i t h  PGF2 a -  tham s a l t
r e s u l t e d  i n  a r a p id  d ro p  i n  p r o g e s t i n  l e v e l s  from  a mean
"f*  -{"p r e t r e a t m e n t  l e v e l  o f  2 . 9  -  1 . 7  n g /m l t o  .4  -  .2  n g /m l
15 m in . f o l l o w i n g  t h e  s e c o n d  i n j e c t i o n .
The e x p e r im e n t  was r e p e a t e d  i n  1975  u s i n g  P r o s t i n
F2 « • On day 6 and 7 a f t e r  f o a l  e s t r u s  n in e  t r e a t m e n t
(r )m ares were g i v e n  15 mg (IM) i n j e c t i o n s  o f  P r o s t i n  F2 a 
and s e v e n  c o n t r o l  m ares w ere i n j e c t e d  (IM) w i t h  s a l i n e .  
A g a i n , t h e  i n t e r e s t r u a l  i n t e r v a l  was s h o r t e r  (P < .0 1 )  
f o r  t r e a t e d  m ares th a n  f o r  c o n t r o l s .  T re a tm en t  o f  m ares  
w it h  P r o s t i n  F2 a s h o r t e n e d  (P < . 0 1 )  t h e  i n t e r v a l  b e tw e e n
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f o a l i n g  and t h e  s e c o n d  p o s tp a r tu m  e s t r u s  by 8 . 8  d a y s  
r e s u l t i n g  i n  a s h o r t e n i n g  o f  t h e  t im e  from f o a l i n g  t o  
r e b r e e d i n g  s i m i l a r  t o  t h a t  r e p o r t e d  f o r  t r i a l  1 .  In  
c o n t r a s t  t o  t h e  r e s u l t s  o f  t h e  i n i t i a l  t r i a l  t h e  c o n c e p t i o n  
r a t e  i n  t r i a l  2 was somewhat lo w e r  f o r  t r e a t e d  (44%) th a n  
f o r  c o n t r o l  (85%) m a r e s .  The l u t e o l y t i c  e f f e c t  o f  PGFga 
was c o n f ir m e d  by t h e  r a p i d  d rop  i n  p r o g e s t i n s  from  a mean  
p r e t r e a t m e n t  l e v e l  o f  3 . 3  -  . 7  n g /m l t o  1 . 2  -  .4  n g /m l  




R e p r o d u c t iv e  e f f i c i e n c y  o f  h o r s e s  i s  lo w e r  th a n  t h a t  
o f  o t h e r  d o m e s t i c  a n im a ls  w i t h  r e s p e c t  t o  b o th  c o n c e p t i o n  
r a t e  and t h e  p e r c e n t a g e  o f  l i v e  f o a l s  b o r n .  A c c o r d in g  t o  
N is h ik a w a  and H a fe z  ( 1 9 6 8 )  c o n c e p t i o n  r a t e  i n  m ares r a n g e s  
from  60 t o  65% w i t h  t h e  f o a l i n g  p e r c e n t a g e  o n ly  a b o u t  50 
p e r c e n t .  C o n t r i b u t i n g  t o  t h i s  p o o r  r e p r o d u c t i v e  e f f i c i e n c y  
i n  h o r s e s  i s  a r e l a t i v e l y  h ig h  a b o r t i o n  r a t e  r a n g in g  from  
10 t o  19% (N ish ik a w a  and H a fe z ,  1 9 6 8 ;  Murray B a in ,  1 9 6 9 )  
and f a i l u r e  t o  p r o p e r l y  s y n c h r o n i z e  m a t in g  w i t h  o v u l a t i o n .  
The r e c e n t  d e v e lo p m e n t  o f  s e n s i t i v e  and r e l i a b l e  a s s a y  
m eth o d s  f o r  m e a su r in g  p la sm a  hormone l e v e l s  and t h e  d i s ­
c o v e r y  o f  com pounds t o  c o n t r o l  t h e  e s t r o u s  c y c l e  o f  o t h e r  
farm  s p e c i e s  h a s  s t i m u l a t e d  i n t e r e s t  i n  t h e s e  a r e a s  a s  
p o s s i b l e  ways o f  im p r o v in g  t h e  r e p r o d u c t i v e  p e r fo r m a n c e  o f  
m a r e s .
As a r e s u l t  o f  t h e  h ig h  a b o r t i o n  r a t e  in  m ares i t  
i s  o f  c o n s i d e r a b l e  im p o r ta n c e  t o  u n d e r s ta n d  t h e  e n d o c r in e  
e v e n t s  a s s o c i a t e d  w i t h  t h e  i n i t i a t i o n  o f  p a r t u r i t i o n .  
H ow ever, r e l a t i v e l y  few  s t u d i e s  have b een  done t o  d e t e r ­
m ine s t e r o i d  hormone l e v e l s  d u r in g  g e s t a t i o n  and p a r t u r i ­
t i o n  in  t h e  m are . A k n o w led g e  o f  t h e  l e v e l s  o f  t h e s e  
horm ones i n  t h e  b lo o d  o f  m ares a t  p a r t u r i t i o n  and in  
t h e  newborn f o a l s  w ou ld  be h e l p f u l  i n  e x a m in in g  t h e
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m ech an ism s c o n t r o l l i n g  p a r t u r i t i o n .  M o r e o v e r ,  a c o m p a r iso n  
o f  hormone l e v e l s  i n  norm al f o a l i n g  m ares w i t h  t h o s e  w h ich  
f r e q u e n t l y  a b o r t  may l e a d  t o  a g r e a t e r  u n d e r s t a n d in g  o f  t h e  
e t i o l o g y  o f  e q u in e  a b o r t i o n .  T h is  i n f o r m a t i o n  w ould  a l s o  
be b e n e f i c i a l  i n  t h e  i n v e s t i g a t i o n  o f  m eth od s  f o r  t h e  i n ­
d u c t io n  o f  p a r t u r i t i o n  i n  m ares w h ich  c o u ld  r e s u l t  in  
s a v i n g s  o f  b o t h  l a b o r  and f o a l  d e a t h  l o s s e s .
The m ost p r o m is in g  e s t r o u s  c o n t r o l  compound u n d er  s tu d y  
a t  t h e  p r e s e n t  t im e  i s  p r o s t a g l a n d i n  ^2 a (PGF2 a ) •  Numerous  
i n v e s t i g a t o r s  have d e m o n s tr a te d  t h a t  c a u s e s  l u t e o l y s i s
i n  t h e  c y c l i n g  m are . The compound may a l s o  be h e l p f u l  in  
t h e  t r e a t m e n t  o f  a n e s t r o u s  m a r e s .
E a r ly  w o r k e r s  o b s e r v e d  t h a t  f e m a le s  b red  on t h e  s e c o n d  
e s t r u s  a f t e r  f o a l i n g  had h ig h e r  c o n c e p t i o n  r a t e s  w i t h  f e w e r  
c a s e s  o f  a b o r t i o n ,  d y s t o c i a  and dead  born  f o a l s  t h a n  t h o s e  
b red  a t  f o a l  e s t r u s  ( J e n n i n g s ,  1 9 5 0 ;  Trum, 1 9 5 0 ) .  D e s p i t e  
t h e s e  d e t r i m e n t a l  e f f e c t s ,  t h e  p r a c t i c e  o f  b r e e d in g  on  f o a l  
h e a t  p e r s i s t s  b e c a u s e  m ost b r e e d e r s  a r e  i n t e n t  on h a v in g  
f o a l s  born  a s  c l o s e  a s  p o s s i b l e  t o  t h e  u n i v e r s a l  b i r t h  d a t e  
o f  J a n u a ry  1 .
In  v ie w  o f  t h e  lo w  c o n c e p t i o n  r a t e  and t h e  r e l a t i v e l y  
h ig h  p e r c e n t a g e  o f  a b o r t i o n s  o c c u r r i n g  i n  m a r e s ,  tw o e x p e r i ­
m en ts  were c o n d u c t e d  t o  o b t a i n  i n f o r m a t i o n  t o  im p rove  t h e  
r e p r o d u c t i v e  e f f i c i e n c y  o f  h o r s e s .  The o b j e c t i v e  o f  t h e  
f i r s t  e x p e r im e n t  was t o  c o n c u r r e n t l y  d e te r m in e  t h e  p e r i ­
p h e r a l  p la sm a  p r o g e s t i n ,  e s t r o g e n  and c o r t i c o i d  l e v e l s  in
t h e  mare a t  p a r t u r i t i o n  and i n  t h e  newborn f o a l .  The  
s e c o n d  e x p e r im e n t  was i n i t i a t e d  t o  d e t e r m in e  i f  p r o s t a ­
g l a n d i n  F g a c o u l d  be u s e d  t o  in d u c e  e s t r u s  i n  m ares  s h o r t l y  
a f t e r  f o a l  h e a t  and t h e r e b y  r e d u c e  t h e  p o s tp a r tu m  i n t e r v a l  
w h i le  c i r c u m v e n t i n g  t h e  u n d e s i r a b l e  e f f e c t s  o f  b r e e d i n g  on  
f o a l  h e a t .
CHAPTER II
REVIEW OF LITERATURE
T h is  r e v ie w  w i l l  d e s c r i b e  t h e  horm onal s t a t u s  o f
g e s t a t i n g  farm  s p e c i e s  i n c l u d i n g  i n f o r m a t i o n  p e r t i n e n t  t o
t h e  e n d o c r i n e  s t a t u s  o f  t h e  p r e g n a n t  m are . A l s o ,  l i t e r a t u r e
w i l l  be r e v i e w e d  c o n c e r n in g  e s t r o u s  c o n t r o l  i n  farm  a n im a ls
w i th  e m p h a s is  on  t h e  e f f e c t s  o f  p r o s t a g l a n d i n  F2a (PGF2 a )
and PGF a n a lo g u e s  on t h e  e s t r o u s  c y c l e  o f  t h e  m are . In  
2a
a d d i t i o n ,  i n f o r m a t i o n  w i l l  be p r e s e n t e d  r e l a t i v e  t o  t h e  
p r a c t i c e  o f  b r e e d in g  m ares  a t  f o a l  h e a t .
P r o g e s t i n  L e v e l s  D u r in g  G e s t a t i o n  and P a r t u r i t i o n
C h a r a c t e r i z a t i o n  o f  hormone l e v e l s  d u r in g  g e s t a t i o n  
i s  o f  c o n s i d e r a b l e  im p o r ta n c e  i n  d e t e r m in in g  t h e  c a u s e s  o f  
h ig h  a b o r t i o n  r a t e s  i n  m a r e s .  A lth o u g h  s t e r i o d  hormone 
l e v e l s  d u r in g  p r e g n a n c y  and p a r t u r i t i o n  have b e e n  s t u d i e d  
q u i t e  e x t e n s i v e l y  i n  t h e  cow , e w e ,  and so w , c o n s i d e r a b l y  
l e s s  i s  known c o n c e r n i n g  t h e  e n d o c r i n e  s t a t u s  o f  t h e  mare 
d u r in g  t h i s  s t a g e  o f  t h e  r e p r o d u c t i v e  c y c l e .
Cow. E a r l y  w o r k e r s  ( S h o r t ,  1 9 5 8 ;  Bowerman and Melampy, 
1 9 6 2 ;  Gomes e t  a l . , 1 9 6 2 ;  M cCracken, 1 9 6 4 )  r e p o r t e d  t h a t  
p r o g e s t e r o n e  l e v e l s  i n  t h e  p e r i p h e r a l  p la sm a  o f  cow s i n ­
c r e a s e d  r a p i d l y  d u r in g  t h e  f i r s t  few  w eek s o f  g e s t a t i o n  
and r e a c h e d  a p eak  on day 3 0 .  L e v e l s  th e n  d e c r e a s e d  and 
r e m a in e d  f a i r l y  s t a b l e  u n t i l  day 2 2 0  when p r o g e s t e r o n e
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c o n c e n t r a t i o n s  i n c r e a s e d .  S u b s e q u e n t ly  p r o g e s t e r o n e  l e v e l s  
g r a d u a l l y  d e c l i n e d  u n t i l  p a r t u r i t i o n  o c c u r r e d .  More r e c e n t  
s t u d i e s  (Pope e t  a l . , 1 9 6 9 ;  D o n a ld so n  <et ajL. , 1 9 7 0 ;  
S t a b e n f e l d t  ert a l . , 1 9 7 0 ;  H e n r ic k s  e t  ajL. , 1 9 7 2 ;  S m ith  
e t  a l . , 1 9 7 3 )  d e m o n s tr a te d  t h a t  p r o g e s t e r o n e  c o n c e n t r a t i o n s  
d u r in g  e a r l y  b o v in e  p r e g n a n c y  w ere s i m i l a r  t o  l u t e a l  p h a se  
v a l u e s .  C o n c e n t r a t i o n s  d e c l i n e d  d u r in g  m id p r e g n a n c y  and  
i n c r e a s e d  t o  a maximum a t  2 4 0  d a y s  o f  g e s t a t i o n .  P r o g e s ­
t e r o n e  l e v e l s  s t a r t e d  t o  d e c l i n e  2 t o  3 w eek s  b e f o r e  c a l v i n g  
and f e l l  a b r u p t l y  24 h r .  b e f o r e  p a r t u r i t i o n .
E w e. P r o g e s t i n s  w ere f i r s t  d e t e c t e d  i n  t h e  p e r i p h e r a l  
b lo o d  o f  p r e g n a n t  ew es  by N eher and Zarrow ( 1 9 5 4 )  who fo u n d  
t h a t  l e v e l s  r o s e  i n  10 ew es  from  1 t o  2 u g /m l a t  m a t in g  t o  
a p eak  o f  8 t o  12 u g /m l a t  p a r t u r i t i o n .  In  a l l  10 ew es  
la m b in g  o c c u r r e d  p r i o r  t o  t h e  drop  i n  serum  p r o g e s t i n s .  
S i m i l a r  r e s u l t s  w ere r e p o r t e d  by S h o r t  and Moore ( 1 9 5 9 )  
who n o te d  t h a t  p r o g e s t e r o n e  l e v e l s  rem a in e d  e l e v a t e d  i n  t h e  
ewe u n t i l  a f t e r  la m b in g  was c o m p le t e d .  E dgar and R o n a ld so n
( 1 9 5 8 )  m ea su red  p r o g e s t e r o n e  i n  o v a r i a n  v e i n  b lo o d  c o l l e c t e d  
from  108  ew es  a t  v a r i o u s  t im e s  t h r o u g h o u t  p r e g n a n c y  and  
n o te d  t h a t  t h e  c o r p u s  lu te u m  s e c r e t e d  t h e  hormone u n t i l  
ab o u t 2 w eek s  b e f o r e  la m b in g .  In a more r e c e n t  s t u d y ,  
S t a b e n f e l d t  <rt a l . ,  ( 1 9 7 2 )  d e m o n s tr a te d  t h a t  p e r i p h e r a l  
p la sm a  p r o g e s t e r o n e  l e v e l s  i n  25 ew es  d u r in g  t h e  f i r s t  50  
d a y s  o f  p r e g n a n c y  w ere s i m i l a r  t o  c o n c e n t r a t i o n s  fo u n d  
d u r in g  t h e  l u t e a l  p h a se  o f  t h e  e s t r o u s  c y c l e .  A g r a d u a l
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i n c r e a s e  i n  p r o g e s t e r o n e  c o n c e n t r a t i o n  b eg a n  a t  week 8 i n  
ew es  w i t h  t w in  lam bs and a t  a p p r o x im a t e ly  week 11 i n  ew es  
c a r r y i n g  s i n g l e  la m b s .  A g r a d u a l  d e c l i n e  i n  p r o g e s t e r o n e  
c o n c e n t r a t i o n  b eg a n  a t  week 19 i n  b o th  g r o u p s  and c o n t in u e d  
t o  t h e  day o f  p a r t u r i t i o n .  T h e se  r e s u l t s  s u g g e s t  t h a t  in  
t h e  ewe e n d o c r i n e  p r e p a r a t i o n  f o r  d e l i v e r y  b e g i n s  2 w eeks  
p r i o r  t o  p a r t u r i t i o n .  T h e se  t r e n d s  a r e  i n  g e n e r a l  a g r e e ­
ment w i t h  t h e  work o f  B a s s e t t  e t  a l . ,  ( 1 9 6 9 ) ,  B a s s o n  et^ a l . 
( 1 9 6 9 )  and F y l l i n g  ( 1 9 7 0 ) .  The f a i l u r e  o f  e a r l i e r  w o r k e r s  
(N eh er  and Z arrow , 1 9 5 4 ;  S h o r t  and M oore, 1 9 5 9 )  t o  f i n d  
s i g n i f i c a n t  c h a n g e s  i n  p r o g e s t e r o n e  c o n c e n t r a t i o n s  a t  t h e  
t im e  o f  p a r t u r i t i o n  was p r o b a b ly  due t o  lo w e r  s e n s i t i v i t y  
o f  t h e  a s s a y  u s e d .
Sow. P r o g e s t e r o n e  l e v e l s  i n  t h e  p r ep a rtu m  sow  a p p e a r  
t o  f o l l o w  a t r e n d  s i m i l a r  t o  t h a t  o b s e r v e d  i n  t h e  e w e .
Kimura and C o r n w e l l  ( 1 9 3 8 )  m ea su red  t h e  p r o g e s t e r o n e  c o n t e n t  
o f  t h e  p r e g n a n t  sow  and o b s e r v e d  t h a t  l e v e l s  d e c l i n e d  
m a r k e d ly  d u r in g  t h e  week b e f o r e  f a r r o w i n g .  More r e c e n t  
s t u d i e s  w i t h  t h e  sow d e m o n s tr a te d  t h a t  d u r in g  t h e  f i r s t  
14 d a y s  o f  p r e g n a n c y  t h e  p la sm a  p r o g e s t e r o n e  c o n c e n t r a t i o n s  
w ere s i m i l a r  t o  t h o s e  fo u n d  d u r in g  t h e  l u t e a l  p h a se  o f  t h e  
e s t r o u s  c y c l e  (2 0  t o  30  n g /m l)  but d e c l i n e d  g r a d u a l l y  (1 0  
t o  15 n g /m l)  d u r in g  m id p r e g n a n c y  ( T i l l s o n  and E r b ,  1 9 6 7 ;  
G u t h r ie  e t  a l . ,  1 9 7 2 ;  R o b e r t s o n  and K in g ,  1 9 7 4 ) .  D u rin g  
t h e  l a s t  month o f  p r e g n a n c y  p la sm a  p r o g e s t e r o n e  l e v e l s
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r a n g e d  from  6 t o  12 n g /m l and d e c r e a s e d  s h a r p l y  ( . 5  t o  
2 n g /m l)  j u s t  b e f o r e  f a r r o w in g  ( K i l l i a n  e t̂ a l . , 1 9 7 3 ;  
Molokwu and W agner, 1 9 7 3 ;  E d q v i s t  e t  a l . , 1 9 7 4 ;  R o b e r t s o n  
and K in g ,  1 9 7 4 ;  Ash and Heap, 1 9 7 5 ) .
M are . A lth o u g h  numerous i n v e s t i g a t o r s  h ave  s t u d i e d  
p r o g e s t e r o n e  l e v e l s  d u r in g  g e s t a t i o n  and p a r t u r i t i o n  i n  
t h e  cow , ewe and so w , r e l a t i v e l y  fe w  s t u d i e s  have  b een  c o n ­
d u c t e d  w i t h  t h e  p r e g n a n t  m a r e . P r o g e s t e r o n e  l e v e l s  i n  t h e  
b lo o d  o f  t h e  p r e g n a n t  mare w ere s t u d i e d  i n i t i a l l y  by S h o r t
( 1 9 5 9 ) .  P r o g e s t e r o n e  i n  f o u r  s a m p le s  was h i g h e s t  (5  t o  14 
n g /m l )  d u r in g  t h e  e a r l y  m onths o f  p r e g n a n c y  when a c c e s s o r y  
c o r p o r a  l u t e a  w ere  s t i l l  p r e s e n t  i n  t h e  m a t e r n a l  o v a r i e s .  
H ow ever, a f t e r  t h e  f o u r t h  o r  f i f t h  month o f  g e s t a t i o n  t h e  
hormone was u n d e t e c t a b l e  in  m a te r n a l  b l o o d ,  d e s p i t e  t h e  
i n c r e a s i n g  e x c r e t i o n  o f  p r e g n a n e d i o l  d e r i v a t i v e s  i n  t h e  
m a te r n a l  u r i n e .  A l s o ,  p r o g e s t e r o n e  was p r e s e n t  i n  h ig h  
c o n c e n t r a t i o n s  (3 8  t o  63 n g /m l)  i n  u m b i l i c a l  c o r d  b lo o d  
c o l l e c t e d  from t h r e e  f o a l s  d u r in g  p a r t u r i t i o n  * The a u th o r  
s u g g e s t e d  t h a t  t h e  p l a c e n t a  i s  p r o b a b ly  s t i l l  p r o d u c in g  
p r o g e s t e r o n e  a t  t h e  t im e  o f  b i r t h .  The f a i l u r e  t o  d e t e c t  
p r o g e s t e r o n e  i n  t h e  m a te r n a l  b lo o d  o f  t h e  mare d u r in g  l a t e  
g e s t a t i o n  was p o s s i b l y  due t o  t h e  l a c k  o f  s e n s i t i v i t y  o f  
t h e  a s s a y  u s e d .
In  more r e c e n t  s t u d i e s ,  A l l e n  and H ad ley  ( 1 9 7 3 )  and  
A l l e n  and H ad ley  ( 1 9 7 4 )  e n c o u n t e r e d  l a r g e  i n d i v i d u a l
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v a r i a t i o n  i n  p r o g e s t e r o n e  l e v e l s  o f  16 m ares d u r in g  e a r l y  
p r e g n a n c y .  In  13 norm al p r e g n a n c i e s  t h e  hormone i n c r e a s e d  
i n i t i a l l y  th e n  g r a d u a l l y  d e c r e a s e d  from  d a y s  20  t o  3 0  o f  
g e s t a t i o n .  P r o g e s t e r o n e  c o n c e n t r a t i o n s  t n e n  v a r i e d  b e tw e e n  
2 and 10 n g /m l f o r  t h e  f i r s t  5 m onths o f  p r e g n a n c y .  T h ree  
p r e g n a n c i e s  w ere a cco m p a n ie d  by lo w e r  th a n  a v e r a g e  p r o ­
g e s t e r o n e  l e v e l s  and c o n c e p t u a l  l o s s  o c c u r r e d .  In  c o n t r a s t ,  
S q u i r e s  et^ a l . ( 1 9 7 4 )  fou nd  t h a t  p r o g e s t e r o n e  l e v e l s  i n  17 
p r e g n a n t  m ares  i n c r e a s e d  from  d a y s  32 t o  44 ( 1 0 . 8  n g / m l ) ,  
a t t a i n e d  a maximum on day 90  o f  18 n g /m l f o l l o w e d  by a 
d e c r e a s e  from  day 150  t o  180  o f  p r e g n a n c y .
P r o g e s t e r o n e  l e v e l s  w ere f i r s t  m easu red  t h r o u g h o u t  
p r e g n a n c y  i n  t h e  mare by S m ith  ( 1 9 7 4 )  who c o l l e c t e d  b lo o d  
from  8 f e m a le s  a t  i n t e r v a l s  o f  1 t o  6 w eek s  d u r in g  g e s t a ­
t i o n  and f o r  2 d a y s  p o s t p a r t u m .  The t r e n d  i n  p r o g e s t e r o n e  
c o n c e n t r a t i o n s  f o r  t h e  f i r s t  5 m onths o f  p r e g n a n c y  was 
s i m i l a r  t o  t h a t  r e p o r t e d  by S q u i r e s  e t  a l . ( 1 9 7 4 ) .  P r o ­
g e s t e r o n e  l e v e l s  f e l l  t o  a minimum o f  6 . 4  n g /m l a t  a b o u t  
180 d a y s  o f  g e s t a t i o n  and r o s e  t o  t h e  h i g h e s t  l e v e l  ( 1 1 . 5  
n g /m l)  from 2 7 0  d a y s  t o  te r m . By day 2 p o s tp a r tu m  p r o ­
g e s t e r o n e  c o n c e n t r a t i o n  had f a l l e n  t o  .5  n g /m l ,  i n d i c a t i n g  
t h a t  s e c r e t i o n  o f  t h e  hormone had v i r t u a l l y  c e a s e d .
A s i m i l a r  t r e n d  i n  p r o g e s t e r o n e  c o n c e n t r a t i o n s  was 
o b s e r v e d  by H o lta n  e t  a_l. ( 1 9 7 5 a )  in  p la sm a  c o l l e c t e d  from  
13 m ares a t  v a r i o u s  t im e s  th r o u g h o u t  p r e g n a n c y .  D u r in g  
e a r l y  p r e g n a n c y ,  p r o g e s t e r o n e  i n c r e a s e d  from  1 .1  n g /m l on
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day 0 t o  a maximum c o n c e n t r a t i o n  o f  1 5 . 2  n g /m l on  day 6 4 .  
T h e r e a f t e r ,  p r o g e s t e r o n e  g r a d u a l l y  d e c l i n e d  and rem a in ed  
b e tw e e n  1 and 2 n g /m l from  d a y s  180  t o  3 0 0 .  D u r in g  t h e  
l a s t  30  d a y s  o f  g e s t a t i o n ,  p r o g e s t e r o n e  i n c r e a s e d  t o  4 . 4  
n g /m l a t  day 5 p rep a rtu m  and d rop p ed  p r e c i p i t i o u s l y  t o  
l e s s  th a n  .5  n g /m l on o r  n e a r  t h e  day o f  f o a l i n g .
In  c o n t r a s t  t o  t h e  r e s u l t s  o f  t h e  tw o  p r e v i o u s  s t u d i e s ,  
Noden et_ a l .  ( 1 9 7 5 )  o b s e r v e d  t h a t  b lo o d  p r o g e s t e r o n e  l e v e l s  
r em a in ed  e l e v a t e d  th r o u g h o u t  p r e g n a n c y .  P r o g e s t e r o n e  
a v e r a g e d  9 . 2  n g /m l a t  45  d a y s ,  i n c r e a s e d  t o  1 6 .1  n g /m l a t  
180 t o  195 d a y s  and t h e n  d e c r e a s e d  s l i g h t l y  t o  1 3 .4  n g /m l  
a t  2 8 5  d a y s  o f  p r e g n a n c y .  L e v e l s  a v e r a g e d  24  n g /m l 2 d a y s  
b e f o r e  p a r t u r i t i o n ,  d e c r e a s e d  t o  3 . 3  n g /m l on t h e  day o f  
f o a l i n g  and r e m a in e d  a b o u t  1 n g /m l u n t i l  f o a l  e s t r u s  b e g a n .
D i f f e r e n c e s  i n  p r o g e s t e r o n e  l e v e l s  among t h e  f o r e g o i n g  
s t u d i e s  may be e x p l a i n e d  i n  p a r t  by a s s a y  c r o s s - r e a c t i o n s  
o f  u n i d e n t i f i e d  com pounds w h ic h  w ere r e c e n t l y  r e p o r t e d  by 
H o lta n  e t  aJU (1 9 7 5 a )  t o  be p r e s e n t  i n  t h e  p la sm a  o f  m ares  
b e tw e e n  30 and 60 d a y s  o f  g e s t a t i o n .  T h e se  com pounds i n ­
c r e a s e d  g r a d u a l l y  t o  day 3 0 0 ,  w i t h  a s i g n i f i c a n t  i n c r e a s e  
5 d a y s  b e f o r e  p a r t u r i t i o n .  The unknown s u b s t a n c e s  w ere n o t  
d e t e c t e d  d u r in g  t h e  p o s tp a r tu m  p e r i o d .  In  a s u b s e q u e n t  
s t u d y ,  H o lta n  e t  a l .  (1 9 7 5 b )  i d e n t i f i e d  t h e s e  compounds a s  
5 a -  p r e g n a n - 3 ,  20  -  d i o n e , 3 B - h y d r o x y -  5a -  p r e g n a n - 2 0 -  
on e  and 2 0 a  -  h y d r o x y -  5a  - p r e g n a n - 3 - o n e  and c o n c lu d e d
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t h a t  t h e s e  p r e g n a n e s  a r e  p r e s e n t  i n  t h e  p e r i p h e r a l  c i r c u l a ­
t i o n  o f  p r e g n a n t  m ares and a r e  p ro d u c e d  o r  m e t a b o l i z e d  by  
t h e  f e t o - p l a c e n t a l  u n i t .
E s t r o g e n  L e v e l s  D u r in g  G e s t a t i o n  and P a r t u r i t i o n
E s t r o g e n i c  s u b s t a n c e s ,  a r e  c o n t i n o u s l y  i m p l i c a t e d  a s  
an im p o r ta n t  p a r t  o f  t h e  m e t a b o l i c  m ech an ism s d e a l i n g  w i t h  
r e p r o d u c t i v e  p e r fo r m a n c e  o f  a n im a ls  and l i k e  p r o g e s t i n s  
have b een  s t u d i e d  e x t e n s i v e l y  i n  t h e  g e s t a t i n g  cow , ewe 
and so w . H ow ever, t h e r e  i s  a p a u c i t y  o f  i n f o r m a t i o n  on  
e s t r o g e n  l e v e l s  i n  t h e  p r e g n a n t  m are .
Cow. E s t r o g e n i c  a c t i v i t y  i n  t h e  u r i n e  o f  t h e  p r e g n a n t  
cow was d i s c o v e r e d  by H isaw  and Meyer ( 1 9 2 9 ) ,  N i b l e r  and  
T u rn er  ( 1 9 2 9 )  and T u rn er  e t  a l .  ( 1 9 3 0 )  who r e p o r t e d  t h a t  t h e  
hormone i n c r e a s e d  t h r o u g h o u t  p r e g n a n c y .  L a t e r  f i n d i n g s  
i n d i c a t e d  t h a t  a p eak  e s t r o g e n  e x c r e t i o n  o c c u r r e d  i n  u r in e  
im m e d ia t e ly  b e f o r e  c a l v i n g ,  f o l l o w e d  by a s t e a d y  d e c l i n e  
p o s tp a r tu m  (Me1 1 i n  e t  a l . , 1 9 6 4 ) .  U n t i l  r e c e n t l y  t h e r e  w ere  
few  s t u d i e s  d e s c r i b i n g  e s t r o g e n  l e v e l s  i n  t h e  p e r i p h e r a l  
b lo o d  o f  t h e  p r e g n a n t  b o v i n e .  In  1972 H e n r ic k s  e t  a l .  r e ­
p o r t e d  t h a t  p e r i p h e r a l  p la sm a  e s t r o g e n  l e v e l s  rem a in e d  low  
( l e s s  and 5 p g /m l )  i n  p r e g n a n t  cow s from  day 3 u n t i l  day  
39  p o s t  i n s e m i n a t i o n . In  g e n e r a l ,  l e v e l s  b egan  t o  r i s e  
d u r in g  m id p reg n a n cy  (Erb e t  a J L .  , 1 9 6 8 ;  Hoffmann ejt a l . , 
1 9 7 3 ) .  H e n r ic k s  e t  a l .  ( 1 9 7 2 )  r e p o r t e d  t h a t  d u r in g  t h e  14
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d a y s  p r i o r  t o  p a r t u r i t i o n  e s t r o g e n  i n c r e a s e d  from 500  p g /m l  
t o  2 6 6 0  p g /m l  on t h e  day o f  p a r t u r i t i o n .  For  t h e  l a s t  5 
d a y s  o f  p r e g n a n c y  e s t r o g e n  c o n c e n t r a t i o n  i n c r e a s e d  a t  t h e  
r a t e  o f  248  p g / d a y . A f t e r  p a r t u r i t i o n ,  e s t r o g e n  l e v e l s  
ra n g ed  from n o n d e t e c t a b l e  t o  4 0  p g / m l .  S i m i l a r  r e s u l t s  f o r  
b o v i n e  e s t r o g e n  l e v e l s  d u r i n g  l a t e  p r e g n a n c y  and a t  p a r t u r i ­
t i o n  have  b een  r e p o r t e d  by Hunter  e t̂ a l .  ( 1 9 7 0 ) ,  Hoffmann  
e t  a l . ( 1 9 7 3 )  and S m ith  e t̂ a l . ( 1 9 7 3 ) .
Ew e . In  c o n t r a s t  t o  l e v e l s  r e p o r t e d  i n  t h e  cow,  t o t a l  
e s t r o g e n s  i n  t h e  p e r i p h e r a l  b l o o d  o f  t h e  ewe were l e s s  t h a n  
20  p g /m l  f o r  most  o f  p r e g n a n c y  ( C h a l l i s ,  1 9 7 1 ;  C h a l l i s  e t  
a l . ,  1 9 7 1 ) .  L e v e l s  r o s e  t o  40  t o  50 p g /m l  w i t h i n  5 d a y s  o f  
la m b in g  and i n c r e a s e d  v e r y  s h a r p l y  (75  t o  411  p g / m l )  d u r i n g  
t h e  l a s t  48  h r .  o f  g e s t a t i o n  ( C h a l l i s ,  1 9 7 1 ;  R o b e r t s o n  and 
S m eaton ,  1 9 7 3 ) .  E s t r o g e n s  were n o t  d e t e c t a b l e  by t h e  f i r s t  
day p o s t p a r t u m  ( C h a l l i s ,  1 9 7 1 ) .
S o w. U n l i k e  e a r l y  s t u d i e s  i n  t h e  cow where u r i n a r y  
e s t r o g e n s  were r e p o r t e d  t o  i n c r e a s e  t h r o u g h o u t  p r e g n a n c y ,
K urst  and S t r u c k ,  1934 o b s e r v e d  t h a t  i n  t h e  sow e s t r o g e n i c  
s u b s t a n c e s  were e x c r e t e d  i n t o  t h e  u r i n e  a t  two p e r i o d s  o f  
g e s t a t i o n ,  namely  a t  week 4 and 5 a f t e r  b r e e d i n g  and d u r i n g  
t h e  l a s t  6 weeks  p r i o r  t o  p a r t u r i t i o n  a s  c i t e d  by V e l l e ,
1 9 5 8 .  T h e se  o b s e r v a t i o n s  s u p p o r t  e a r l i e r  i n v e s t i g a t i o n s  b a s e d  
on d a t a  o b t a i n e d  u s i n g  a b i o l o g i c a l  a s s a y  (G r u m se l l  and  
R o b e r t s o n ,  1 9 5 3 )  and f l u o r e s c e n t  t e s t s  (R oth  e t  a l . 1941;
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G r u m s e l l  and R o b e r t s o n ,  1 9 5 3 ) .  More r e c e n t  s t u d i e s ,  e m p lo y ­
i n g  s e n s i t i v e  a s s a y  m e t h o d s ,  have  d e m o n s t r a t e d  t h a t  p la sm a  
e s t r o g e n  c o n c e n t r a t i o n s  i n  t h e  sow  d u r i n g  t h e  f i r s t  24 d a y s  
o f  p r e g n a n c y  w ere  w i t h i n  t h e  r a n g e  o f  10 t o  28  p g /m l  
( G u t h r i e  et^ a l . , 1 9 7 2 )  . The u r i n a r y  s e c r e t i o n  o f  e s t r o g e n s  
r e a c h e d  a peak  a t  t h e  end  o f  t h e  f i r s t  month o f  p r e g n a n c y ,  
d e c l i n e d  d u r i n g  m id p r e g n a n c y  and i n c r e a s e d  a g a i n  to w a r d s  
t h e  end  o f  g e s t a t i o n  ( L u n a a s , 1 9 6 2 ;  R a e s i d e , 1 9 6 3 ) .  S e v e n  
t o  9 d a y s  b e f o r e  f a r r o w i n g , t h e  c o n c e n t r a t  i o n s  o f  p lasm a  
e s t r o g e n s  i n c r e a s e d  s t e a d i l y  and r e a c h e d  a peak  on o r  n e a r  
t h e  day o f  p a r t u r i t i o n  (Molokwu and Wagner, 1 9 7 3 ;  E d q v i s t  
e t  a l . ,  1 9 74;  R o b e r s t o n  and K i n g , 1 9 7 4 ;  Ash and H ea p , 1 9 7 5 ) .  
Ash and Heap ( 1 9 7 5 )  o b s e r v e d  t h a t  p la sm a  e s t r o g e n s  d e c l i n e d  
g r a d u a l l y  a f t e r  t h e  o n s e t  o f  p a r t u r i t i o n  and r e a c h e d  low  
v a l u e s  (1 n g / m l )  o n l y  a f t e r  t h e  d e l i v e r y  o f  a l l  p i g l e t s  and 
p l a c e n t a e .
Mare.  As i n  e a r l i e r  e s t r o g e n  s t u d i e s  w i t h  t h e  cow  
and so w ,  e s t r o g e n  l e v e l s  i n  t h e  mare d u r i n g  p r e g n a n c y  were  
f i r s t  m o n i t o r e d  i n  t h e  u r i n e . In  1 9 3 5  C o le  and S a u n d e r s  
showed t h a t  e s t r i n  a p p e a r e d  i n  t h e  u r i n e  o f  t h r e e  m ares  a t  
a b o u t  day 100  o f  p r e g n a n c y . The h i g h e s t  c o n c e n t r a t i o n  was  
fo u n d  b e tw e e n  day 2 0 0  and 2 7 5 .  The c o n c e n t r a t  i o n  t h e n  d e ­
c l i n e d  and a day o r  two a f t e r  f o a l i n g  e s t r i n  c o u l d  no l o n g e r  
be d e t e c t e d  i n  t h e  u r i n e .
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In a l a t e r  s t u d y ,  S a v a rd  ( 1 9 6 1 )  u s e d  a p a r t i t i o n  c h r o ­
m a t o g r a p h i c  method t o  s t u d y  t h e  u r i n a r y  e s t r o g e n s  e s t r o n e ,  
e q u i l i n  and e q u i l e n i n  i n  f i v e  p r e g n a n t  m a r e s .  He c o n c l u d e d  
t h a t  e s t r o n e  and e q u i l i n  w ere  t h e  p r i n c i p a l  co m p o n e n ts  and 
e q u i l e n i n  a m in or  c o n s t i t u e n t  o f  t h e  m a r e ’ s  e s t r o g e n s .
L e v e l s  o f  e q u i l i n  r o s e  from t h e  f o u r t h  and f i f t h  months  t o  
e q u a l  and i n  some c a s e s  e x c e e d  t h o s e  o f  e s t r o n e  i n  t h e  l a t e  
months  o f  p r e g n a n c y .
R e c e n t l y ,  N e t t  e t  a l .  ( 1 9 7 3 )  d e t e r m i n e d  t h e  c o n c e n t r a ­
t i o n  o f  e s t r o g e n s  i n  t h e  p e r i p h e r a l  p la sm a  o f  e i g h t  m ares  
d u r i n g  g e s t a t i o n  and t h e  p o s t p a r t u m  p e r i o d .  Column c h r o ­
m atograp h y  was u s e d  t o  s e p a r a t e  f r a c t i o n  E-̂  , ( e s t r o n e ,  
e q u i l i n  and e q u i l e n i n )  and f r a c t i o n  E2  ( e s t r a d i o l )  a f t e r  
e t h e r  e x t r a c t i o n .  The c o n c e n t r a t i o n  o f  E^ r e m a in e d  b e lo w  
20  p g /m l  from b r e e d i n g  t o  day 80  o f  g e s t a t i o n ,  i n c r e a s e d  t o  
828  p g /m l  a t  2 1 0  d a y s  o f  p r e g n a n c y ,  t h e n  d e c l i n e d  u n t i l  
f o a l i n g ;  b a s a l  l e v e l s  w ere  o b s e r v e d  by day 1 p o s t p a r t u m .
The c o n c e n t r a t i o n  o f  Eg r e m a in e d  b e l o w  15 p g /m l  u n t i l  day  
9 0 ,  i n c r e a s e d  t o  71 p g /m l  a t  2 4 0  d a y s ,  t h e n  d e c l i n e d  u n t i l  
3 0 0  d a y s  o f  p r e g n a n c y  and r e m a in e d  r e l a t i v e l y  u n ch an ged  
u n t i l  p a r t u r i t i o n .  E s t r a d i o l  (Eg)  r e t u r n e d  t o  b a s a l  l e v e l s  
by day 1 p o s t p a r t u m .  A b o r t i o n  o c c u r r e d  i n  one mare 203  
d a y s  a f t e r  i n s e m i n a t i o n .  However c o n c e n t r a t i o n s  o f  E^ and 
Eg i n  t h e  p la sm a  o f  t h i s  mare w ere  n o t  abnormal w i t h  r e ­
s p e c t  t o  t h e  m ares  t h a t  f o a l e d .  N e t t  e t  a^l. ( 1 9 7 3 )  s u g g e s t e d
t h a t  a l a c k  o f  e s t r o g e n s  was n o t  t h e  c a u s e  o f  a b o r t i o n  i n  
t h i s  m a r e .
C o r t i c o i d  L e v e l s  D u r in g  G e s t a t i o n  and P a r t u r i t i o n
In a d d i t i o n  t o  p r o g e s t i n s  and e s t r o g e n s ,  c o r t i c o i d s  
have  a l s o  been  i m p l i c a t e d  a s  h a v i n g  an i n f l u e n c e  on t h e  
r e p r o d u c t i v e  p r o c e s s e s  o f  s e v e r a l  s p e c i e s  i n c l u d i n g  t h e  
c o w , e w e , sow and mare (T u r n er  and B a g n a r a , 1 9 7 1 ) .
Cow. A s t u d y  o f  t h e  p la sm a  l e v e l s  o f  t h e  1 7 - h y d r o x y -  
c o r t i c o s t e r o i d s  i n  cows  by Shaw e t  a l .  ( 1 9 6 0 )  r e v e a l e d  no 
p a r t i c u l a r  p a t t e r n  i n  t h e  l e v e l s  o f  t h i s  compound i n  p r e g ­
nant  f e m a l e s  s a m p le d  from 1 t o  9 m onths  b e f o r e  c a l v i n g .  
Brush  ( 1 9 5 8 )  o b s e r v e d  t h a t  e x c e p t  f o r  one  c a s e  where c a l v ­
i n g  was d i f f i c u l t ,  t h e r e  was no e v i d e n c e  o f  i n c r e a s e d  1 7 -  
hydroxy  c o r  t  i c o s t e r o i d  l e v e l s  a s s o c i a t e d  w i t h  t h e  t im e  o f  
l a b o r .  H owever ,  o t h e r  r e s e a r c h e r s  (Adams and Wagner, 1 9 7 0 ;  
H eitzm an ejt a l . , 1 9 7 0 ;  Hoffmann e t  a l . , 1 9 7 3 )  have demon­
s t r a t e d  a s i g n i f i c a n t  r i s e  (8  t o  14 n g / m l )  i n  c o r t i c o i d  
l e v e l s  d u r i n g  t h e  l a s t  4 d a y s  p r i o r  t o  p a r t u r i t i o n .  Sm ith  
e t  a l . , ( 1 9 7 3 )  n o t e d  t h a t  c o r t i c o i d s  r e m a in e d  lo w  u n t i l  t h e  
day b e f o r e  c a l v i n g  ( 6 . 4  n g / m l )  and i n c r e a s e d  d r a m a t i c a l l y  
t o  1 6 . 7  n g /m l  a t  p a r t u r i t i o n .  C o r t i c o i d  l e v e l s  f e l l  t o  
b a s a l  l e v e l s  a b o u t  12 h r .  p o s t p a r t u m .  The r e s u l t s  o f  t h e s e  
s t u d i e s  i n d i c a t e  a h i g h  d e g r e e  o f  v a r i a b i l i t y  i n  b o v i n e  
c o r t i c o i d  l e v e l s  and i t  has  b ee n  s u g g e s t e d  t h a t  t h e  r i s e
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i n  l e v e l s  n e a r  t h e  t i m e  o f  p a r t u r i t i o n  may be a r e s u l t  
r a t h e r  t h a n  an i n i t i a t o r  o f  p a r t u r i t i o n .
E w e . In c o n t r a s t  t o  l e v e l s  o b s e r v e d  i n  t h e  cow ,  B a s s e t t  
and Thorburn  ( 1 9 6 9 )  r e p o r t e d  t h a t  p la sm a  m a t e r n a l  c o r t i ­
c o s t e r o i d  c o n c e n t r a t i o n s  i n  t h e  ewe w ere  g e n e r a l l y  l e s s  t h a n  
20  n g /m l  d u r i n g  t h e  p r e p a r tu m  p e r i o d  and b o r e  l i t t l e  r e l a ­
t i o n  t o  f e t a l  l e v e l s .  S t a r t i n g  s e v e r a l  d a y s  b e f o r e  b i r t h ,  
t h e r e  was an i n c r e a s e  i n  t h e  p la sm a  c o r t i c o s t e r o i d  c o n c e n t r a ­
t i o n s  o f  a l l  t h e  s h e e p  f e t u s e s ,  u n r e l a t e d  t o  c h a n g e s  i n  
m a t e r n a l  c o r t i c o s t e r o i d  l e v e l s .  The h i g h e s t  f e t a l  c o n c e n t r a ­
t i o n s  ( 1 2 0  n g / m l ) ,  w h ich  w ere  c o n s i d e r a b l y  a b o v e  m a t e r n a l  
l e v e l s  ( 2 0  n g / m l ) ,  w ere  r e a c h e d  a t  t h e  t im e  o f  b i r t h  ( B a s s e t t  
and T h o rb u rn ,  1 9 6 9 ) ,
S t u d i e s  by Kennedy e t  a l . ,  ( 1 9 6 7 )  and D r o s t  and Holm
( 1 9 6 8 )  d e m o n s t r a t e d  t h e  im p o r t a n c e  o f  a f u n c t i o n a l  f e t a l  
a d r e n a l  f o r  normal p a r t u r i t i o n  i n  t h e  e w e .  C o m p le te  b i l a ­
t e r a l  r e m o v a l  o f  t h e  a d r e n a l  g l a n d s  o f  s h e e p  f e t u s e s  i n  
u t e r o  1 month b e f o r e  term  r e s u l t e d  i n  f a i l u r e  o f  37  e w es  t o  
u n d er g o  l a b o r  ( D r o s t  and Holm, 1 9 6 8 ) .  A l s o  i n f u s i o n  o f  an 
a d r e n a l e c t o m i z e d  p o s t - t e r m  f e t u s  w i t h  ACTH f o r  n i n e  d a y s  
had no e f f e c t  on p r e g n a n c y  (Kennedy e t  a l . ,  1 9 6 7 ) .  However  
t h e  c o n t i n o u s  a d m i n i s t r a t i o n  o f  ACTH o r  c o r t i s o l  t o  i n t a c t  
o v i n e  f e t u s e s  i n̂ u t e r o  r e s u l t e d  i n  p a r t u r i t i o n  w i t h i n  4 t o  
7 d a y s  ( L i g g i n s , 1 9 6 9 ) .  L i g g i n s  ( 1 9 6 9 )  a l s o  d e m o n s t r a t e d  
t h a t  d e x a m e th a s o n e  t r e a t m e n t  ( . 0 6  t o  4 . 0  m g/24  h r . )  o f  t h e
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f e t u s  g a v e  s i m i l a r  r e s u l t s  w h i l e  t r e a t m e n t  o f  p r e g n a n t  e w e s  
a t  t h e  r a t e  o f  4 mg o f  t h e  drug  p e r  24 h r .  d i d  n o t  r e s u l t  
i n  p r em a tu r e  d e l i v e r y .  The a d m i n i s t r a t i o n  o f  g l u c o c o r t i ­
c o i d s  i n  l a r g e  d o s e s  t o  p r e g n a n t  e w e s  beyond day  133 c a u s e d  
p r e m a tu r e  d e l i v e r y  i n  h a l f  o f  t h e  a n i m a l s  w i t h i n  4 o r  5 d a y s  
w h e r e a s  t r e a t m e n t  e a r l i e r  i n  p r e g n a n c y  was u s u a l l y  i n e f f e c ­
t i v e  (Adams and Wagner, 1 9 7 0 ;  S k i n n e r  e t  a T . , 1 970;  F y l l i n g ,
1 9 7 1 ) .
S ow . C o r t i c o i d  l e v e l s  i n  t h e  sow a p p e a r  t o  be s i m i l a r  
t o  t h o s e  i n  t h e  ewe v a r y i n g  b e t w e e n  20  and 35 n g /m l  d u r i n g  
m ost  o f  t h e  p rep a r tu m  p e r i o d  ( K i l l i a n  e t  a l . ,  1 9 7 3 ) .  Ap­
p r o x i m a t e l y  24 h r . b e f o r e  f a r r o w i n g , c o r t i c o i d  c o n c e n t r a ­
t i o n s  b e g a n  t o  r i s e  and p e a k ed  (51  t o  1 0 1 . 8  n g / m l ) on t h e  
day o f  p a r t u r i t i o n  ( K i l l i a n  e t  a l . ,  1 9 7 3 ;  Molokwu and W agner ,
1 9 7 3 ) .  C o r t i c o i d s  r e t u r n e d  t o  p r e f a r r o w i n g  l e v e l s  by 2 d a y s  
p o s t p a r t u m  (Molokwu and W agner, 1 9 7 3 )  . Both  K i l l i a n  e t  a l . ,  
( 1 9 7 3 )  and Molokwu and Wagner ( 1 9 7 3 )  i n t e r p r e t e d  t h e  e l e v a ­
t i o n  i n  c o r t i c o i d  l e v e l s  a t  f a r r o w i n g  t o  be a r e s u l t  and 
n o t  a c a u s e  o f  p a r t u r i t i o n . In c o n t r a s t , Ash and Heap ( 1 9 7 5 )  
r e p o r t e d  t h a t  p la sm a  c o r t i c o s t e r o i d  c o n c e n t r a t i o n s  i n  t h e  
p r e g n a n t  sow v a r i e d  a p p r e c i a b l y  from day t o  day and o b s e r v e d  
no c o n s i s t e n t  ch a n g e  a t  t h e  t im e  o f  p a r t u r i t i o n .
M a r e . A r e v i e w  o f  t h e  l i t e r a t u r e  r e v e a l e d  no s t u d i e s  
on t h e  c o n c e n t r a t i o n  o f  c o r t i c o i d s  i n  t h e  mare t h r o u g h o u t  
p r e g n a n c y , a t  t h e  t im e  o f  p a r t u r i t i o n  nor  i n  t h e  newborn
17
f o a l .  However ,  H o f f i s  e t  a l .  ( 1 9 7 0 )  a t t e m p t e d  t o  d e t e r m i n e  
t h e  i n f l u e n c e  o f  p r e g n a n c y  on c o r t i c o i d  c o n c e n t r a t i o n s  i n  
t h e  m are .  One sa m p le  o f  b l o o d  was c o l l e c t e d  by j u g u l a r  
v e n i p u n c t u r e  from e a c h  o f  2 6  p r e g n a n t  mares  and a n a l y z e d  by  
a c o m p e t i t i v e  p r o t e i n  b i n d i n g  t e c h n i q u e .  The s t a g e  o f  p r e g ­
nancy  o f  mares  a t  t h e  t im e  o f  b l o o d  c o l l e c t i o n  was n o t  g i v e n .  
N e v e r t h e l e s s  t h e  a u t h o r s  c o n c l u d e d  from t h i s  e x p e r i m e n t  t h a t  
p r e g n a n c y  had no e f f e c t  on c o r t i c o i d  l e v e l s  i n  t h e  m are .
E f f e c t  o f  S y n t h e t i c  C o r t i c o i d s  on t h e  G e s t a t i n g  Mare
A l t h o u g h  t h e r e  i s  a p a u c i t y  o f  i n f o r m a t i o n  on c i r c u l a t ­
i n g  c o r t i c o i d  l e v e l s  i n  t h e  p r e g n a n t  e q u i n e ,  s t u d i e s  have  
b een  c o n d u c t e d  t o  d e t e r m i n e  t h e  e f f e c t  o f  s y n t h e t i c  c o r t i ­
c o i d s  on g e s t a t i o n  i n  t h e  m are .  D e x a m e t h a s o n e , a s y n t h e t i c  
and more p o t e n t  a n a l o g u e  o f  p r e d n i s o l o n e , a d m i n i s t e r e d  d a i l y  
t o  m ares  f o r  5 d a y s  d u r i n g  t h e  f i r s t  t r i m e s t e r  o f  p r e g n a n c y  
a t  t h e  d o s a g e  r a t e  o f  10  t o  4 0  mg p e r  day d i d  n o t  r e s u l t  i n  
a b o r t i o n  (C a m p b e l l ,  1 9 7 1 ) .  A t t e m p t s  t o  in d u c e  p a r t u r i t i o n  
w i t h  two o r  more i n j e c t i o n s  o f  d e x a m e th a s o n e  ( 2 0  mg e a c h )  
i n  f i v e  S h e t l a n d  pony mares  d u r i n g  t h e  l a s t  2 months  o f  
p r e g n a n c y  w ere  a l s o  u n s u c c e s s f u l  ( D r o s t ,  1 9 7 2 ) .  However,  
when p r e g n a n t  mares  were g i v e n  4 d a i l y  m a s s i v e  d o s e s  o f  
d e x a m e th a s o n e  ( 1 0 0  mg on e a c h  o f  d a y s  321 t h r o u g h  324 o f  
g e s t a t i o n ) ,  p rem a tu re  p a r t u r i t i o n  o c c u r r e d  (Aim e t̂ a l . ,
1 9 7 4 ) .
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D i u r n a l  V a r i a t i o n  i n  C o r t i c o i d  L e v e l s
A w a ren ess  o f  a d i u r n a l  o r  c i r c a d i a n  v a r i a t i o n  i n  
a d r e n a l  c o r t i c a l  p r o d u c t i o n  i s  o f  p r a c t i c a l  s i g n i f i c a n c e  i n  
p l a n n i n g  e x p e r i m e n t s  t h a t  m o n i t o r  c o r t i c o i d  c o n c e n t r a t i o n s .  
D i u r n a l  v a r i a t i o n  i n  a d r e n o c o r t i c a l  f u n c t i o n  was f i r s t  d e ­
t e c t e d  by P i n c u s  ( 1 9 4 3 )  who n o t e d  t h a t  u r i n a r y  e x c r e t i o n  o f  
1 7 - k e t o s t e r o i d s  i n  young men was g r e a t e r  d u r i n g  t h e  day t h a n  
a t  n i g h t .  D i u r n a l  v a r i a t i o n  i n  u r i n a r y  e x c r e t i o n  o f  c o r t i s o l  
m e t a b o l i t e s  was d e m o n s t r a t e d  i n  1949  by Romanoff  e t  l a l . ,
( 1 9 4 9 ) .  Maximum e x c r e t i o n  u s u a l l y  o c c u r r e d  i n  t h e  m o r n in g ,  
a l t h o u g h  o c c a s i o n a l l y  i t  came l a t e r  i n  t h e  d a y .  D i u r n a l  
v a r i a t i o n  i n  a d r e n o c o r t i c a l  f u n c t i o n  h a s  a l s o  b e e n  demon­
s t r a t e d  i n  t h e  cow (Wagner, 1 9 7 0 ;  MacAdam and E d e r h a r t , 1 9 72;  
Wagner and O x e m r e id e r ,  1 9 7 2 ) ,  sow ( K i l l i a n  e t  a l . , 1 9 7 3 )  
and h o r s e  ( Z o l o v i c k  e t  a]L. , 1 9 66;  H o f f i s  e t  a l . , 1 9 70;
B ot tom s  e t  ajL. , 1 9 7 2 )  .
S t u d i e s  by Wagner ( 1 9 7 0 )  and Wagner and O x e n r e i d e r  
( 1 9 7 2 )  d e m o n s t r a t e d  t h a t  b l o o d  p la sm a  s a m p l e s  t a k e n  from  
cows d u r i n g  t h e  l a t e  pm h o u r s  ( 1 8 0 0  t o  2 4 0 0  h r . )  w ere  s i g n i ­
f i c a n t l y  l o w e r  i n  c o r t i c o i d  c o n c e n t r a t i o n  t h a n  s a m p l e s  
o b t a i n e d  a t  o t h e r  t im e  p e r i o d s .  Mac Adam and E b e r h a r t
( 1 9 7 2 )  n o t e d  a s i m i l a r  d i u r n a l  v a r i a t i o n  i n  b o v i n e  c o r t i ­
c o i d  l e v e l s .
K i l l i a n  e t  a l . , ( 1 9 7 3 )  o b s e r v e d  a d i u r n a l  v a r i a t i o n  i n  
c o r t i c o i d  l e v e l s  i n  t h e  p rep a r tu m  sow u n t i l  24 h r .  p r i o r  t o
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p a r t u r i t i o n ,  and t h e n  a g a i n  f o l l o w i n g  f a r r o w i n g .  The c o n ­
c e n t r a t i o n  o f  c o r t i c o i d s  i n  m orn in g  s a m p l e s  ( 1 9 . 7  n g / m l )  
was s i g n i f i c a n t l y  h i g h e r  t h a n  e v e n i n g  l e v e l s  ( 1 4 . 6  n g / m l ) .
A d i u r n a l  v a r i a t i o n  i n  g l u c o c o r t i c o s t e r i o d  l e v e l s  i n  
t h e  h o r s e  was f i r s t  d e m o n s t r a t e d  by Z o l o v i c k  e t  a 1 . ,  ( 1 9 6 6 ) .  
In  f i v e  m ature  g e l d i n g s  t h e  h i g h e s t  l e v e l  o f  c o r t i s o l  was  
fo u n d  a t  1000  h r .  and t h e  l o w e s t  c o n c e n t r a t i o n  a t  2 2 0 0  
h o u r s . More r e c e n t l y , H o f f i s  e t  a J . ,  ( 1 9 7 0 )  and B o t to m s  
e t  a l . ,  ( 1 9 7 2 )  o b t a i n e d  b l o o d  s a m p l e s  from m a tu r e  m ares  and  
o b s e r v e d  t h a t  c o r t i s o l  v a l u e s  w ere  h i g h  i n  t h e  m o rn in g  c o l ­
l e c t e d  s a m p l e s  and low  i n  t h e  e v e n i n g  s a m p l e s .
T h i s  r e v i e w  o f  t h e  l i t e r a t u r e  on t h e  e n d o c r i n e  s t a t u s  
o f  g e s t a t i n g  farm s p e c i e s  r e v e a l e d  l i t t l e  i n f o r m a t i o n  on 
t h e  c i r c u l a t i n g  l e v e l s  o f  p r o g e s t i n s ,  e s t r o g e n s  o r  c o r t i ­
c o i d s  i n  t h e  p e r i p a r t u r i e n t  m are .  S i n c e  t h i s  i n f o r m a t i o n  
may be b e n e f i c i a l  i n  d e t e r m i n i n g  t h e  e t i o l o g y  o f  e q u i n e  
a b o r t i o n  s t u d i e s  a r e  n e e d e d  t o  d e t e r m i n e  hormone l e v e l s  
i n  t h e  mare n e a r  t h e  t im e  o f  p a r t u r i t i o n  and i n  t h e  new­
born  f o a l .
C o n t r o l  o f  t h e  E s t r o u s  C y c l e  o f  t h e  Mare
A n o th er  f a c t o r  c o n t r i b u t i n g  t o  t h e  lo w  r e p r o d u c t i v e  
e f f i c i e n c y  i n  h o r s e s  i s  t h e  f a i l u r e  t o  p r o p e r l y  s y n c h r o n i z e  
m a t in g  w i t h  o v u l a t i o n .  T h e re  have b e e n  s e v e r a l  a t t e m p t s  t o  
c o n t r o l  t h e  e s t r o u s  c y c l e  o f  t h e  mare i n  o r d e r  t o  r e d u c e  
t h e  v a r i a t i o n  i n  l e n g t h  o f  e s t r u s  and t i m e  o f  o v u l a t i o n
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and t h e r e f o r e  a l l o w  b r e e d i n g  a t  a t im e  when t h e r e  i s  t h e  
h i g h e s t  l i k e l i h o o d  o f  f e r t i l i t y .  S t u d i e s  t o  c o n t r o l  e s t r u s  
have i n v o l v e d  t h e  u s e  o f  s y n t h e t i c  and n a t u r a l  h r o m o n e s , 
s t e r i l e  s a l i n e ,  p r o s t a g l a n d i n  Fgg (PGFg a ) ,  and PGFg^ 
a n a l o g u e s .
I n d u c t i o n  o f  O v u l a t i o n . The f i r s t  a t t e m p t  t o  c o n t r o l  
t h e  v a r i a b i l i t y  i n  t im e  o f  o v u l a t i o n  and l e n g t h  o f  e s t r u s  
i n  mares  was r e p o r t e d  by M ir s k a y a  and P e t r o p a v o l s k y  ( 1 9 3 8 )  
who o b s e r v e d  t h a t  an i n j e c t i o n  o f  1000  mouse u n i t s  (mu) 
o f  p r o l a n  (a  p r e p a r a t i o n  o b t a i n e d  from t h e  u r i n e  o f  p r e g n a n t  
women) on t h e  f i r s t  day o f  e s t r u s  r e s u l t e d  i n  a marked  
r e d u c t i o n  i n  t h e  i n t e r v a l  from o n s e t  o f  h e a t  t o  o v u l a t i o n  
and s h o r t e n e d  t h e  d u r a t i o n  o f  e s t r u s .  A l t h o u g h  no c o n t r o l s  
w ere u s e d ,  t h e  a u t h o r s  s t a t e d  t h a t  t h e  f o a l i n g  p e r c e n t a g e  
( 7 7 . 8  and 8 3 . 8  f o r  t r i a l  1 and 2 ,  r e s p e c t i v e l y )  a p p e a r e d  t o  
be u n a f f e c t e d  by t r e a t m e n t .  In  a s i m i l a r  s t u d y ,  Day ( 1 9 4 0 )  
d e m o n s t r a t e d  t h a t  i n t r a v e n o u s  i n j e c t i o n s  o f  1 0 0 0  t o  2 0 0 0  
mu o f  a p r e g n a n c y  u r i n e  e x t r a c t  when g i v e n  t o  pony m ares  
d u r in g  e s t r u s  were c a p a b l e  o f  i n d u c i n g  o v u l a t i o n  w i t h i n  20  
t o  4 0  h r ,  p r o v i d e d  a f a i r l y  m atu re  f o l l i c l e  was p r e s e n t  i n  
t h e  o v a r y .  S i m i l a r  r e s u l t s  u s i n g  p r e g n a n t  human u r i n e  
e x t r a c t s  w ere  l a t e r  r e p o r t e d  by D a v i d s o n  ( 1 9 4 7 ) .
More r e c e n t l y ,  Loy and Hughes  ( 1 9 6 6 )  c o n d u c t e d  a 4 
y e a r  s t u d y  t o  d e t e r m i n e  t h e  e f f e c t s  o f  i n t r a v e n o u s  i n j e c t i o n s  
( 2 0 0 0  IU) o f  human c h o r i o n i c  g o n a d o t r o p i n  (HCG) on t h e  i n ­
t e r v a l  from o n s e t  o f  e s t r u s  t o  o v u l a t i o n  i n  68 m a r e s .
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T r e a tm e n t  w i t h  HCG on day 2 o f  e s t r u s  r e d u c e d  t h e  i n t e r v a l  
from o n s e t  o f  e s t r u s  t o  o v u l a t i o n  w i t h  no a d v e r s e  e f f e c t s  
on f e r t i l i t y .  M o r e o v e r ,  b r e e d i n g  e f f i c i e n c y  was im p roved  
s i n c e  f e w e r  s e r v i c e s  p e r  c o n c e p t i o n  w ere  r e q u i r e d  i n  
t r e a t e d  mares  a s  compared t o  c o n t r o l s .  S u l l i v a n  e t  a l .
( 1 9 7 3 )  o b s e r v e d  a s i m i l a r  e f f e c t  o f  HCG on t h e  t i m e  o f  
o v u l a t i o n . H o w ev e r , when HCG was g i v e n  d u r i n g  t h r e e  s u c c e s ­
s i v e  e s t r u s  p e r i o d s , t h e  r e s p o n s e  a f t e r  t h e  t h i r d  a d m i n i s t r a ­
t i o n  d i f f e r e d  s i g n i f i c a n t l y  from t h a t  a f t e r  t h e  f i r s t  i n ­
j e c t i o n  . The a v e r a g e  d u r a t i o n  o f  e s t r u s  was l o n g e r  and  
o v u l a t i o n  d i d  n o t  o c c u r  w i t h i n  a p r e c i s e  t im e  f o l l o w i n g  t h e  
t h i r d  t r e a t m e n t  w i t h  HCG. The e f f e c t s  o f  HCG a d m i n i s t r a t i o n  
on e s t r u s , o v u l a t i o n  and f e r t i l i t y  w ere  a l s o  c o n f i r m e d  by 
Voss e t̂ a l .  ( 1 9 7 4 ) .
R e c e n t l y  a s y n t h e t i c  compound c a l l e d  g o n a d o t r o p i n  
r e l e a s i n g  hormone (GnRH) in d u c e d  o v u l a t i o n  i n  h a m s t e r s ,  
r a b b i t s ,  c h i c k e n s ,  s o w s ,  e w e s ,  and cows a s  r e v i e w e d  by 
S c h a l l y  e t  a l . ( 1 9 7 2 )  and C r i g h t o n  ( 1 9 7 5 ) .  H o w ev er , t h e  
e f f e c t  o f  t h i s  s y n t h e t i c  hormone i n  mares  has  r e c e i v e d  
l e s s  a t t e n t i o n . G i n t h e r  and Wentworth ( 1 9 7 4 )  r e p o r t e d  
t h a t  t r e a t m e n t  o f  e s t r o u s  m ares  w i t h  4 0 0  ug o f  GnRH on day  
2 o f  e s t r u s  c a u s e d  an i n c r e a s e  i n  p la sm a  l u t e i n i z i n g  
hormone (LH) c o n c e n t r a t  i o n s  b u t  d i d  n o t  s i g n i f i c a n t l y  a l t e r  
f o l l i c u l a r  d e v e lo p m e n t  o r  t i m e  o f  o v u l a t i o n . Downey e t̂ Eli.
( 1 9 7 4 )  o b s e r v e d  t h a t  an i n j e c t i o n  o f  1 mg GnRH on d a y  2 o f  
e s t r u s  s i g n i f i c a n t l y  s h o r t e n e d  t h e  d u r a t i o n  o f  e s t r u s  and 
t h e  i n t e r v a l  from o n s e t  o f  e s t r u s  t o  o v u l a t i o n . S i m i l a r
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f i n d i n g s  were r e p o r t e d  by K r e i d e r  e t  a l .  ( 1 9 7 6 ) .  However  
GnRH t r e a t e d  mares had a l o w e r  c o n c e p t i o n  r a t e  a t  t h e  
t r e a t m e n t  e s t r u s  t h a n  c o n t r o l  m a r e s .  GnRH t r e a t m e n t  d i d  
n o t  a l t e r  s u b s e q u e n t  e s t r u s  o r  f e r t i l i t y .
I n h i b i t i o n  o f  O v u l a t i o n . A n o th e r  a p p r o a c h  t o  c o n t r o l  
t h e  e s t r o u s  c y c l e  has  b e en  t o  i n h i b i t  o v u l a t i o n  i n  a g rou p  
o f  f e m a l e s  u n t i l  a l l  e x i s t i n g  c o r p o r a  l u t e a  become non­
f u n c t i o n a l ,  t h e n  remove t h e  i n h i b i t o r  t h u s  t h e o r e t i c a l l y  
a l l o w i n g  a l l  a n i m a l s  t o  r e t u r n  t o  e s t r u s  a t  a b o u t  t h e  same  
t i m e .  Loy and Swan ( 1 9 6 6 )  t e s t e d  t h e  e f f e c t s  o f  a d m i n i s t e r ­
i n g  t h e  n a t u r a l  s t e r i o d  p r o g e s t e r o n e  a s  w e l l  a s  t h e  s y n t h e t i c  
p r o g e s t i n s  6a  -  m e t h y l  -  1 7 a  m e t o x y p r o g e s t e r o n e  (MAP) and  
m e l e n g e s t e r o l  a c e t a t e  (MGA) t o  m ares  d u r i n g  t h e  l u t e a l  p h a s e  
o f  t h e  c y c l e .  N e i t h e r  t h e  s y n t h e t i c  p r o g e s t i n s  nor  o r a l l y  
a d m i n i s t e r e d  p r o g e s t e r o n e  w ere  e f f e c t i v e  i n  b l o c k i n g  e s t r u s  
o r  o v u l a t i o n .  However ,  d a i l y  i n j e c t i o n s  o f  100  mg o f  p r o ­
g e s t e r o n e  b l o c k e d  b o t h  e s t r u s  and o v u l a t i o n  but  f a i l e d  t o  
p r e v e n t  t h e  g r o w th  o f  f o l l i c l e s .  D a i l y  i n j e c t i o n s  o f  p r o ­
g e s t e r o n e  a t  t h i s  l e v e l  from day 4 t h r o u g h  day 12 p o s t ­
partum  b l o c k e d  f o a l  e s t r u s  b u t  d i d  n ot  i n h i b i t  o v u l a t i o n .
A n o th e r  o v u l a t i o n  i n h i b i t o r ,  m e t h a l l i b u r e  o r  ICI 
3 3 , 8 2 8  has  b e e n  e f f e c t i v e  i n  t h e  s y n c h r o n i z a t i o n  o f  e s t r u s  
i n  g i l t s ,  w i t h  f e r t i l i t y  and e m b r y o n ic  s u r v i v a l  r e m a i n in g  
normal s u b s e q u e n t  t o  t r e a t m e n t  ( H a f e z  ert a l . , 1 9 6 6 ) .  Ex­
p e r i m e n t s  w i t h  t h i s  nonhormonal  o v u l a t i o n  i n h i b i t o r  i n  
m ares  i n d i c a t e d  a p r o n o u n c ed  i n h i b i t i o n  o f  g o n a d o t r o p h i n
s e c r e t i o n  (L o y ,  1 9 6 6 ;  F i r s t ,  1 9 7 3 ) .  F i r s t  ( 1 9 7 3 )  r e p o r t e d  
t h a t  t r e a t m e n t  o f  67 m ares  w i t h  m e t h a l l i b u r e , r e s u l t e d  i n  
a r e a s o n a b l e  c o n t r o l  o f  e s t r u s  and o v u l a t i o n  but  when t h e  
drug was a d m i n i s t e r e d  o r a l l y  a t  d o s e s  o f  . 5  t o  2 . 5  g p e r  
day f o r  18 t o  2 0  d a y s  i n a p p e t e n c e  o c c u r r e d  and t r e a t m e n t  
by way o f  b o l u s  was r e q u i r e d .  A h ig h  f r e q u e n c y  o f  mares  
r e c e i v i n g  1 . 5  g o r  more o f  t h e  compound by b o l u s  became  
l e t h a r g i c  o r  s t a g g e r e d  d u r i n g  t r e a t m e n t .  Most m ares  t r e a t e d  
w i t h  m e t h a l l i b u r e  show ed e s t r u s  a f t e r  t r e a t m e n t  ( 4 7  o f  50)  
and 43 o f  47  t h a t  came i n t o  e s t r u s  o v u l a t e d .  T r e a tm e n t  
w i t h  t h e  drug  d i d  n o t  s i g n i f i c a n t l y  a l t e r  t h e  p r e g n a n c y  
r a t e  from t h a t  o f  c o n t r o l s .
Re g r e s s i o n  o f  t h e  Corpus Luteum . C o n t r o l  o f  t h e  
e s t r o u s  c y c l e  ca n  a l s o  be a c c o m p l i s h e d  by i n d u c i n g  e a r l y  
r e g r e s s i o n  o f  t h e  c o r p u s  l u t e u m .  V a n d e p l a s s c h e  ( 1 9 6 3 )  
r e p o r t e d  t h a t  t h e  i n t r a u t e r i n e  i n f u s i o n  o f  w a t e r  was u se d  
as  e a r l y  a s  1 9 3 5  t o  c o n t r o l  t h e  e s t r o u s  c y c l e  o f  t h e  m are .  
L a t e r  s t u d i e s  ( A r t h u r ,  1 9 68;  A r t h u r ,  1 9 7 0 ;  and G i n t h e r  and  
M e c k le y ,  1 9 7 2 )  have  d e a l t  w i t h  t h e  i n f l u e n c e  o f  i n t r a u ­
t e r i n e  i n f u s i o n  o f  s t e r i l e  s a l i n e  i n  t h e  mare a t  v a r i o u s  
t i m e s  d u r i n g  t h e  e s t r o u s  c y c l e .  I n f u s i o n  d u r i n g  e s t r u s ,  
p r i o r  t o  day 4 o f  d i e s t r u s  and l a t e  i n  d i e s t r u s  a p p e a r e d  
t o  have l i t t l e  e f f e c t  on c y c l e  l e n g t h .  H owever ,  s a l i n e  
i n f u s i o n  b e g i n n i n g  on day 4 p o s t o v u l a t i o n  s h o r t e n e d ,  t h e  
c y c l i c  o v u l a t o r y  i n t e r v a l  i n  t h e  m a j o r i t y  o f  m a r e s .  In a 
r e c e n t  s t u d y ,  N e e l y  e t  a l . ( 1 9 7 4 )  d e m o n s t r a t e d  t h a t  i n f u s i o n
o f  t h e  u t e r u s  o f  10 mares  w i t h  2 5 0  ml o f  warm s t e r i l e  
s a l i n e  on day 4 ,  5 ,  6 o r  7 p o s t o v u l a t i o n  s h o r t e n e d  t h e  
c y c l i c  o v u l a t o r y  i n t e r v a l .  The a c t i o n  o f  t h i s  t r e a t m e n t  
was t h r o u g h  t h e  i n i t i a t i o n  o f  c o r p o r a  l u t e a  r e g r e s s i o n  
s i n c e  p la sm a  p r o g e s t i n  c o n c e n t r a t i o n s  b e g a n  t o  d e c l i n e  
a p p r o x i m a t e l y  1 day f o l l o w i n g  i n f u s i o n  and f e l l  t o  l e s s  
t h a n  1 . 0  n g /m l  by 4 d a y s  a f t e r  t r e a t m e n t .  T h e s e  s t u d i e s  
s u g g e s t  t h a t  an a c t i v e  c o r p u s  lu te u m  o f  s u f f i c i e n t  m a t u r i t y  
(4  t o  5 d a y s  p o s t o v u l a t i o n )  i s  r e q u i r e d  f o r  i n t r a u t e r i n e  
s a l i n e  i n f u s i o n  t o  in d u c e  e s t  'u.- and t o  s h o r t e n  t h e  i n t e r ­
o v u l a t o r y  i n t e r v a l .
The r e c e n t  d i s c o v e r y  o f  t h e  l u t e o l y t i c  e f f e c t  o f  a 
compound c a l l e d  p r o s t a g l a n d i n  F2 a (PGF2 a ) has  g i v e n  a d d i ­
t i o n a l  im p e t u s  t o  t h i s  a p p r o a c h  t o  c o n t r o l l i n g  t h e  e s t r o u s  
c y c l e  o f  t h e  m are .  P r o s t a g l a n d i n s  a r e  a f a m i l y  o f  l i p i d s  
d i s c o v e r e d  i n  e x t r a c t s  o f  human semen and s h e e p  s e m i n a l  
v e s i c l e s  i n  t h e  1 9 3 0 ' s  (K urzrok  and L i e b ,  1 9 3 0 ;  G o l d b l a t t , 
1 9 3 3 ,  1 935;  von E u l e r ,  1 9 3 4 ) .  T h e s e  compounds a r e  a l l  2 0 -  
c a r b o n  f a t t y  a c i d s ,  have t h e  same b a s i c  " s k e l e t o n " ,  p r o -  
s t a n o i c  a c i d ,  and a r e  d e r i v e d  from e s s e n t i a l  f a t t y  a c i d s  
by c y c l i z a t i o n  and o x i d a t i o n .  P r o s t a g l a n d i n s  have a w ide  
s p e c tr u m  o f  a c t i v i t i e s  and i n d i v i d u a l  compounds d i f f e r  i n  
t h e i r  a c t i o n s .  They a c t  i n  sm ooth  m u s c l e  s t i m u l a t i o n  a s  
w e l l  a s  i n  r e l a x a t i o n  ( B e r g s tr o m  e t̂ a l . , 1 9 6 8 ) ;  t h e y  a f f e c t  
t h e  c a r d i o v a s c u l a r  s y s t e m ,  a c t i n g  a s  p r e s s o r  a g e n t s  u n d er  
some c i r c u m s t a n c e s  and a s  d e p r e s s o r  a g e n t s  u n d e r  o t h e r s
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( C a r l s o n ,  1 9 6 7 ) .  P r o s t a g l a n d i n s  a r e  a s s o c i a t e d  w i t h  t h e  
n e r v o u s  s y s t e m  and a p p a r e n t l y  a r e  r e l e a s e d  from n e r v e  e n d ­
i n g s  d u r i n g  s t i m u l a t i o n  (H o r to n  and Main,  1 9 66;  C o c e a n i  
e t  a l . 1 9 6 7 ) .  They a l s o  have i m p o r t a n t  r e l a t i o n s h i p s  i n  
l i p i d  and c a r b o h y d r a t e  m e t a b o l i s m  ( B e r g s t r o m ,  1 9 6 7 ) .  In  
a d d i t i o n ,  i t  has  b e e n  s u g g e s t e d  t h a t  p r o s t a g l a n d i n s  may 
s e r v e  a s  g e n e r a l  m o d i f i e r s  o f  a d e n y l  c y c l a s e  a c t i v i t y  i n  
a number o f  t i s s u e s  ( B e r g s t r o m , 1 9 6 7 ) .
P r o s t a g l a n d i n s  a r e  d i s t r i b u t e d  t h r o u g h o u t  t h e  b o d y .
In  t h e  r e p r o d u c t i v e  t r a c t , t h e y  have b e e n  i d e n t i f i e d  i n  
t h e  o v a r y  (W ilk s  e t  a l . , 1 9 7 2 )  , u t e r u s  ( H a r r i s o n  «rt a l . ,
1 9 7 2 ;  P o y s e r , 1 9 7 2 ;  W i l so n  e_t a_l. , 1 9 7 2 ) ,  d e c i d u a l  t i s s u e  
(Karim and D e v l i n , 1 9 6 7 ) ,  m e n s t r u a l  f l u i d , p l a c e n t a  
( P i c k l e s , 1 9 6 7 )  and a m m io t ic  f l u i d  (Karim and D e v l i n , 1 9 6 7 ) .  
Human semen i s  t h e  r i c h e s t  n a t u r a l  s o u r c e  o f  p r o s t a g l a n d i n s  
(v o n  E u l e r , 1 9 6 7 ) .  A n o th er  c h a r a c t e r i s t i c  o f  p r o s t a g l a n d i n s  
i s  t h a t  t h e y  a r e  n ot  s t o r e d  t o  any e x t e n t  i n  t h e  t i s s u e s  
(Ramwell  and Shaw, 1 9 7 1 ) ,  but  many s t i m u l i , i n c l u d i n g  s i m p l e  
h a n d l i n g ,  c a u s e  t h e i r  prompt r e l e a s e  ( P i p e r  and Vane,  1 9 7 1 ) .  
P r o s t a g l a n d i n s  have a r e l a t i v e l y  s h o r t  h a l f - l i f e  i n  t h e  
c i r c u l a t i o n ,  u s u a l l y  b e l i e v e d  t o  be o n l y  a f e w  m i n u t e s  
( R a z , 1 9 7 2 ) .  One r e a s o n  f o r  t h i s  s h o r t  l i f e  i s  r a p i d  
m e t a b o l i s m  i n  t h e  l u n g s , l i v e r  and o t h e r  t i s s u e s  ( P i p e r  
and Vane,  1 9 7 1 ) .
As p r e v i o u s l y  s t a t e d  one  o f  t h e  most  n o t a b l e  a f f e c t s  
o f  p r o s t a g l a n d i n s  ( i n  t h i s  c a s e  PGFg a) i n  t h e  f i e l d  o f
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r e p r o d u c t i o n  i s  t h e  a b i l i t y  t o  c a u s e  a d e c r e a s e  i n  p r o ­
g e s t e r o n e  s e c r e t i o n  from an o v a r y  c o n t a i n i n g  a c o r p u s  
lu te u m  i . e . ,  a l u t e o l y t i c  e f f e c t . P r o s t a g l a n d i n  F^,
A *
(PGF2 a) , a p r im a r y  p r o s t a g l a n d i n  w i t h  tw o  d o u b l e  bonds  
( 5 - 6  and 1 3 - 1 4 )  and t h r e e  h y d r o x y l  g r o u p s  ( 9 ,  11 and 1 5 ) ,  
was f i r s t  d e m o n s t r a t e d  t o  have  a l u t e o l y t i c  e f f e c t  by 
P h a r r i s  and Wyngarden ( 1 9 6 9 )  and by B l a t c h l e y  and Donovan
( 1 9 6 9 ) .  P h a r r i s  and Wyngarden ( 1 9 6 9 )  r e p o r t e d  t h a t  t h e  
i n t r a u t e r i n e  i n f u s i o n  o f  PGF^ a i n t o  p s e u d o p r e g n a n t  r a t s  f o r  
2 d a y s  r e s u l t e d  i n  a s h a r p  d e c r e a s e  i n  p la sm a  p r o g e s t e r o n e  
w h i l e  B l a t c h l e y  and Donovan ( 1 9 6 9 )  o b s e r v e d  t h a t  PGFga 
i n j e c t i o n s  c a u s e d  m o r p h o l o g i c a l  d e g e n e r a t i o n  o f  t h e  c o r p o r a  
l u t e a  o f  h y s t e r e c t o m i z e d  g u i n e a  p i g s . F u t h e r  work demon­
s t r a t e d  t h i s  a c t i o n  o f  PGF2  a i n  r a b b i t s  (Duncan and P h a r r i s , 
1 9 7 0 ) ,  h a m s t e r s  ( L a b h s e t w a r , 1 9 7 1 )  and m ic e  ( L a b h s e t w a r ,
1 9 7 2 ) .
The m ost  c o n v i n c i n g  e v i d e n c e  f o r  t h e  l u t e o l y t i c  e f f e c t  
o f  PGF2  a i n  farm a n i m a l s  was o b t a i n e d  i n  s h e e p  h a v in g  
o v a r i a n  a u t o g r a f t s  i n  t h e  n e c k . (Chamley e t  a l . ,  1 9 7 2 ;  
G oding  e t  a l . ,  1 9 7 2 )  . I n f u s i o n  o f  PGF2 a i n t o  t h e  o v a r i a n
a r t e r y  r e s u l t e d  i n  a prompt d e c l i n e  i n  t h e  p r o g e s t e r o n e  
o u t p u t  and e v e n t u a l  d e g e n e r a t i o n  o f  c o r p o r a  l u t e a .
In c a t t l e  t h e  i n j e c t i o n  o f  5 mg o f  PGF i n t o  t h e  
u t e r u s  o f  cows  f o r  2 d a y s  b e g i n n i n g  on day 4 o f  t h e  c y c l e , 
o r  a s i n g l e  s u b c u t a n e o u s  i n j e c t i o n  o f  30  mg, i n d u c e d  l u t e a l  
r e g r e s s i o n  and p r e m a tu r e  e s t r u s  ( L a u d e r d a l e , 1 9 7 2 ;  Rowson  
e t  a l . ,  1 9 7 2 ) .  When PGF- was a d m i n i s t e r e d  b e f o r e  day 5 ,
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t h e  t r e a t m e n t  p r o v e d  l e s s  e f f e c t i v e .  R e c e n t l y ,  L a u d e r d a l e  
e t  a l . ( 1 9 7 4 )  u t i l i z e d  a t o t a l  o f  2 0 8  cow s  l o c a t e d  i n  f o u r  
d i f f e r e n t  s t a t e s  t o  i n v e s t i g a t e  t h e  e f f e c t  o f  P G F ^  on  
f e r t i l i t y . The day  o f  t h e  e s t r o u s  c y c l e  was unknown f o r  
most  o f  t h e  c a t t l e  u s e d  i n  t h e  s t u d y , t h e r e f o r e  t h e  i n j e c t i o n  
o f  PGF^ a was b a s e d  on p a l p a t i o n  o f  t h e  o v a r i e s  f o r  t h e  p r e ­
s e n c e  o f  c o r p o r a  l u t e a .  E s t r u s  was i n d u c e d  i n  64% ( 1 5 5  o f  
2 3 9 )  o f  t h e  c a t t l e  r e c e i v i n g  PGFg a . F e r t i l i t y  was s i m i l a r  
t o  c o n t r o l s  (53%) when c a t t l e  w ere  i n s e m i n a t e d  a t  t h e  
s y n c h r o n i z e d  e s t r u s  f o l l o w i n g  PGF2 a t r e a t m e n t  (52%) and when  
t h e  f e m a l e s  w ere  i n s e m i n a t e d  a t  p r e d e f i n e d  i n t e r v a l s  (72  
and 90  h r . )  f o l l o w i n g  i n j e c t i o n  o f  t h e  compound (55%).  In  
a s i m i l a r  s t u d y , Welch e t  a l . ( 1 9 7 5 )  i n f u s e d  1 o r  2 mg 
o f  PGF2 a i n t o  t h e  u t e r u s  o f  67  l a c t a t i n g  b e e f  cows  d u r i n g  
t h e  l u t e a l  p h a s e  o f  t h e  c y c l e  and c o n c l u d e d  t h a t  t h e  drug  
was e f f e c t i v e  i n  s y n c h r o n i z i n g  e s t r u s  w i t h o u t  a d v e r s e l y  
a f f e c t i n g  c o n c e p t i o n .
The e f f e c t  o f  PGF0 on l u t e a l  f u n c t i o n  i n  g i l t s  has^  ot
b e en  s t u d i e d  by H a l l f o r d  elt a l . , ( 1 9 7 5 )  . G i l t s  w ere  i n ­
j e c t e d  f o u r  t i m e s  i n t r a m u s c u l a r l y  a t  1 2 - h r . i n t e r v a l s  
s t a r t i n g  on day  4 o r  12 o f  t h e  e s t r o u s  c y c l e  f o r  a t o t a l  
o f  8 0  mg o f  PGF2  a . When t r e a t m e n t  was i n i t i a t e d  on day  
1 2 ,  g i l t s  had s h o r t e r  e s t r o u s  c y c l e s  t h a n  c o n t r o l s  and  
p la sm a  p r o g e s t e r o n e  was r e d u c e d . N e i t h e r  e s t r o u s  c y c l e  
l e n g t h  nor  p r o g e s t e r o n e  c o n c e n t r a t  i o n  was a l t e r e d  when  
PGFo was a d m i n i s t e r e d  on day 4 .z  a
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The effect of PGFg a on the corpus luteum of mares was 
first demonstrated by Douglas and Ginther (1972) who found 
that as little as 1.25 mg of PGF2 a (approximately 6 ug/kg 
of body weight) injected subcutaneously on day 6 of the 
cycle, induced premature estrus in pony mares. The mean 
length of diestrus was shorter for the 12 PGF2 a treated 
mares than for the three control females. All of the 
treated mares returned to estrus 3 or 4 days following 
P GFg a treatment and ovulated.
A s i m i l a r  l u t e o l y t i c  e f f e c t  was d e m o n s t r a t e d  i n  t h e  
mare by Noden et^ a l . ( 1 9 7 4 )  and by D o u g l a s  and G i n t h e r  
( 1 9 7 5 a , b )  f o l l o w i n g  t h e  a d m i n i s t r a t i o n  o f  PGF2 a-1ham  s a l t  
( 1 . 3 4  mg PGF2 a -  tham s a l t  i s  e q u i v a l e n t  t o  1 . 0 0  mg PGF2 a 
f r e e  a c i d ) . The f o r m e r  w o r k e r s  i n f u s e d  PGF2  a -  tham s a l t  
i n t o  t h e  u t e r u s  ( IU )  o r  i n j e c t e d  i t  s u b c u t a n e o u s l y  (SC) 
i n  s i x  m ares  7 t o  9 d a y s  f o l l o w i n g  o v u l a t i o n  and o b s e r v e d  
t h a t  b l o o d  p r o g e s t e r o n e  f e l l  from a mean p r e t r e a t m e n t  l e v e l  
o f  1 3 . 6  n g /m l  t o  . 9  n g /m l  w i t h i n  4 8  hr p o s t t r e a t m e n t  (Noden  
e t  a l . , 1 9 7 4 ) .  E s t r u s  b eg a n  2 . 2  d a y s  a f t e r  PGF201 t r e a t m e n t  
and o v u l a t i o n  o c c u r r e d  a t  day 5 . 8  o f  h e a t . Noden e_t a l .
( 1 9 7 4 )  o b s e r v e d  t h a t  t h e  e s t r u s  a f t e r  PGFga t r e a t m e n t  p e r ­
s i s t e d  l o n g e r  t h a n  h e a t  i n  c o n t r o l  c y c l e s  ( 7 . 5 v s . 5 . 2  
d a y s ) .  However t h i s  l o n g e r  d u r a t i o n  o f  e s t r u s  i n  mares  
f o l l o w i n g  PGFg a t r e a t m e n t  has  n o t  b e e n  r e p o r t e d  by o t h e r  
w o r k e r s . No d i f f e r e n c e s  i n  l u t e o l y s i s , e s t r u s  o r  o v u l a t i o n  
were o b s e r v e d  b e t w e e n  t h e  two r o u t e s  o f  a d m i n i s t r a t  i o n  
(IU o r  S C ) .
D o u g la s  and G i n t h e r  ( 1 9 7 5 a )  a d m i n i s t e r e d  PGF^,a -  tham  
s a l t  ( . 2 5  o r  1 . 2 5  mg) v i a  t h r e e  d i f f e r e n t  r o u t e s  ( i n t r a ­
m u s c u l a r  , i n t r a u t e r i n e , i n t r a l u t e a l ) t o  2 7  pony m ares  on  
day 7 p o s t o v u l a t i o n  and o b s e r v e d  a  s i g n i f i c a n t  d e c r e a s e  i n  
p la sm a  p r o g e s t e r o n e  c o n c e n t r a t i o n  by 24  h r . f o l l o w i n g  t r e a t ­
ment w i t h  t h e  com pound. R e s u l t s  i n d i c a t e d  t h a t  l o c a l  a d ­
m i n i s t r a t i o n  ( i n t r a u t e r i n e  o r  i n t r a l u t e a l )  d i d  n o t  im prove  
t h e  l u t e o l y t i c  e f f i c a c y  o f  PGF2 a o v e r  s y s t e m i c  a d m i n i s t r a ­
t i o n  ( i n t r a m u s c u l a r ) . The i n t e r v a l  from  t r e a t m e n t  t o  e s t r u s  
was 5 . 9  d a y s  f o r  mares  g i v e n  . 2 5  mg, 3 . 9  d a y s  f o r  t h o s e  
g i v e n  1 . 2 5  mg o f  PGF2 a  and 1 3 . 3  d a y s  f o r  c o n t r o l s . A l s o  
t h e  i n t e r v a l  from t r e a t m e n t  t o  o v u l a t i o n  and t h e  i n t e r ­
o v u l a t o r y  i n t e r v a l  was s i g n i f i c a n t l y  s h o r t e n e d  i n  mares  
g i v e n  1 . 2 5  mg PGF2a but  n o t  i n  m ares  g i v e n  .2 5  mg o f  t h e  
com pound. In  a r e l a t e d  s t u d y , D o u g l a s  and G i n t h e r  (1 9 7 5 b )  
o b s e r v e d  t h a t  t h e  i n t e r v a l  from t r e a t m e n t  t o  o v u l a t i o n  and  
t h e  i n t e r o v u l a t o r y  i n t e r v a l  t e n d e d  t o  d e c r e a s e  a s  t h e  d o s e  
o f  PGF2 a i n c r e a s e d . B o th  e s t r u s  and o v u l a t i o n  a p p e a r e d  t o  
be s y n c h r o n i z e d  when m ares  w ere  g i v e n  PGF2 a on day 7 ,  10  
o r  13 p o s t o v u l a t i o n , but  n o t  i n  m ares  g i v e n  t h e  compound  
on d a y s  1 o r  4 a f t e r  o v u l a t i o n  o r  on day 2 o f  e s t r u s . In  
a d d i t i o n  t h e  i n t e r o v u l a t o r y  i n t e r v a l  was s h o r t e n e d  o n l y  
when PGFg a was g i v e n  on d ay  4 o r  day  7 f o l l o w i n g  o v u l a t i o n .
A l t h o u g h  t h e  f o r e g o i n g  s t u d i e s  d e m o n s t r a t e  t h a t  PGF2a  
-  tham s a l t  c a u s e s  l u t e o l y s i s  and c o u l d  be u s e d  t o  c o n t r o l  
t h e  e s t r o u s  c y c l e  o f  t h e  m a r e , L a u d e r d a l e  e t  a l . ( 1 9 7 5 a )
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o b s e r v e d  t h a t  t h e  c o m m e r c ia l  form o f  PGF2 a -  tham s a l t ,
(r )P r o s t i n  Fg aa l p h a ^  c a u s e d  s i d e  e f f e c t s  i n  54 m ares  a s  m a n i ­
f e s t e d  by a s w e a t i n g  r e s p o n s e  and an a s s o c i a t e d  r e d u c t i o n  
i n  r e c t a l  t e m p e r a t u r e  when a d m i n i s t e r e d  a t  t h e  d o s e  r a t e  o f
1 t o  10 m i l l i g r a m s . A g e n e r a l  p o s i t i v e  r e l a t i o n s h i p  e x i s t e d  
b e tw e e n  d e g r e e  o f  s w e a t i n g  and PGF2 a d o s e . S w e a t i n g  s t a r t e d  
a b o u t  15 m in .  a f t e r  PGFga i n j e c t i o n  and c e a s e d  a p p r o x i m a t e l y
2 h r . f o l l o w i n g  i n j e c t i o n . In  a s u b s e q u e n t  s t u d y  L a u d e r d a l e  
e t  a l . ( 1 9 7 5 b )  i n j e c t e d  s i x  m ares  w i t h  e i t h e r  10  mg PGF2a 
( P r o s t i n  F£ alphi®^) o r  10 mg e p i n e p h r i n e  and o b s e r v e d  t h a t  
f e m a l e s  t r e a t e d  w i t h  PGFg a s w e a t e d  but  d i d  not  s h i v e r  and  
t h o s e  t r e a t e d  w i t h  e p i n e p h r i n e  s w e a t e d  but  d i d  s h i v e r .
P la sm a  e p i n e p h r i n e  and n o n e p i n e p h r i n e  l e v e l s  were e l e v a t e d  
15 m i n . f o l l o w i n g  PGF201 i n j e c t i o n . The a u t h o r s  s u g g e s t e d  
t h a t  PGF2 a r e l a t e d  s w e a t i n g  was a s s o c i a t e d  w i t h  r e l e a s e  o f  
e p i n e p h r i n e  from t h e  a d r e n a l  m e d u l l a  and t h e  d e c r e a s e  i n  
r e c t a l  t e m p e r a t u r e  i n  t h e  PGF2 a t r e a t e d  mares  was c a u s e d
by s w e a t i n g  i n  t h e  a b s e n c e  o f  s h i v e r i n g .
S i n c e  t h e  d i s c o v e r y  o f  t h e  l u t e o l y t i c  e f f e c t  o f  PGF2 a 
s e v e r a l  p r o s t a g l a n d i n  a n a l o g u e s  have  b e e n  s y n t h e s i z e d .
Three  o f  t h e s e  a n a l o g u e s , ICI 7 9 9 3 9 ,  ICI 8 1 0 0 8  and RS 9 3 9 0  
have b een  t e s t e d  i n  m ares  ( A l l e n  and R ow son , 1 9 7 3 ;  A l l e n  
and R o s s d a l e , 1 9 7 3 ;  A l l e n  <et a l . ,  1 9 7 4 ;  B e r w y n -J o n e s  and  
I r v i n e , 1 974;  Thompson and W i t h e r s p o o n , 1 9 7 4 ;  Lamond e t  
£il^,  1 9 7 5 ;  T o l k s d o r f  f , 1 9 75;  W ith e r sp o o n  e t  a J .  , 1 9 7 5 )  .
A l l e n  and Rowson ( 1 9 7 3 )  u s i n g  14 pony m ares  d e m o n s t r a t e d  
t h e  h i g h  l u t e o l y t i c  p o t e n c y  o f  t h e  PGF2a a n a l o g u e  I C I - 7 9 9 3 9 .
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A h i g h  d e g r e e  o f  l u t o l y t i c  a c t i v i t y  was o b s e r v e d  when 100  
t o  6 0 0  ug o f  t h e  compound was a d m i n i s t e r e d  b e tw e e n  t h e  
f o u r t h  and t h i r t e e n t h  day  o f  d i e s t r u s .  E s t r u s  o c c u r r e d  3 
d ays  from t h e  s t a r t  o f  t r e a t m e n t  and a l l  m ares  o v u l a t e d  
n o r m a l l y .  O v u l a t i o n  o c c u r r e d  on t h e  a v e r a g e  10 d a y s  from  
t h e  f i r s t  d o s e  o f  t h e  a n a l o g u e .  A f a l l  i n  t h e  l e v e l  o f  
p r o g e s t e r o n e  was o b s e r v e d  b e f o r e  t h e  r e t u r n  o f  e s t r u s .
Mares t r e a t e d  on day 2 and day 3 o f  d i e s t r u s  d i d  n o t  r e s p o n d  
t o  p r o s t a g l a n d i n  t r e a t m e n t  i n d i c a t i n g  t h a t  t h e  c o r p u s  lu te u m  
o f  t h e  mare i s  n o t  s u s c e p t i b l e  t o  l u t e o l y t i c  a t t a c k  u n t i l  
a t  l e a s t  3 d a y s  p o s t o v u l a t i o n . At t h e  6 0 0  ug d o s e  l e v e l  t h e  
compound c a u s e d  s w e a t i n g  i n  t h e  v e n t r a l  r e g i o n s  o f  t h e  n e c k ,  
c h e s t  and abdomen, h y p e r m o t i l i t y  o f  t h e  g a s t r o - i n t e s t  i n a l  
t r a c t  l e a d i n g  t o  w a t e r y  d i a r r h e a ,  i n c r e a s e d  r a t e s  o f  p u l s e  
and r e s p i r a t i o n  and m i l d  c o l i c .  T h e s e  symptoms o c c u r r e d  
most  s t r o n g l y  18 t o  22 m i n . a f t e r  i n j e c t i o n  and p e r s i s t e d  
f o r  2 t o  4 h o u r s . S i m i l a r  s i d e  e f f e c t s  w ere  o b s e r v e d  by 
A l l e n  and R o s s d a l e  ( 1 9 7 3 )  who d e m o n s t r a t e d  t h e  c l i n i c a l  
v a l u e  o f  I C I - 7 9 9 3 9  f o r  i n d u c i n g  l u t e o l y s i s  i n  t h o r o u g h b r e d  
mares  i n  w h ic h  p e r s i s t e n t  l u t e a l  f u n c t i o n  p r e v e n t e d  t h e  
o n s e t  o f  e s t r u s . T h i r t y - f o u r  o f  38 n o n p r e g n a n t , non­
c y c l i n g  mares  came i n t o  h e a t  w i t h i n  3 d a y s  o f  t r e a t m e n t  w i t h  
t h e  PGF2 a a n a l o g u e  and s u b s e q u e n t l y  o v u l a t e d .
A n o th er  s y n t h e t i c  a n a l o g u e  o f  a t h a t  has  b een
s t u d i e d  i n  t h e  mare i s  I C I - 8 1 0 0 8 . In  l a b o r a t o r y  s p e c i e s  
t h i s  compound i s  l e s s  p o t e n t  a s  a l u t e o l y t i c  a g e n t  t h a n
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I C I - 7 9 9 3 9  but  i s  c o n s i d e r a b l y  l e s s  t o x i c  ( A l l e n  e t  aJL . ,
1 9 7 4 ) .  No t o x i c  e f f e c t s  were o b s e r v e d  i n  25 Welsh pony  
mares  i n j e c t e d  i n t r a m u s c u l a r l y  w i t h  80  t o  2 5 0  ug o f  t h e  
PGFga a n a l o g u e , but  a l l  o f  t h e  f e m a l e s  ( 2 8 )  g i v e n  7 5 0  t o  
4 , 0 0 0  ug o f  t h e  drug d e v e l o p e d  m i l d  s w e a t i n g  and one mare 
( 4 , 0 0 0  ug d o s e )  d e v e l o p e d  d i a r r h e a  and m i l d  c o l i c  ( A l l e n  
£ t  a l . ,  1 9 7 4 ) .  The r e s e a r c h e r s  e m p h a s iz e d  t h a t  t h e  750  ug 
d o s e  was s i x  t i m e s  t h e  m im in a l  amount n ee d e d  (1 2 5  u g )  t o  
i n d u c e  l u t e o l y s i s  i n  t h e  pony m a r e s .  A l l  o f  t h e  mares  ( 1 9 )  
g i v e n  t h e  drug b e tw e e n  day 4 and day 11 o f  d i e s t r u s  r e t u r n e d  
t o  e s t r u s  by t h e  f o u r t h  day a f t e r  t r e a t m e n t  and a l l  but  two  
o f  t h e s e  f e m a l e s  o v u l a t e d  d u r i n g  t h e  in d u c e d  e s t r u s .  P r o ­
g e s t a g e n  l e v e l s  i n  t h e  mares  drop p ed  r a p i d l y  w i t h i n  48  h r .  
o f  t r e a t m e n t  w i t h  t h e  compound. A l l e n  e t̂ a l . , ( 1 9 7 4 )  a l s o  
t e s t e d  t h e  t h e r a p e u t i c  u s e  o f  IC I-8 X 0 0 8  u s i n g  t h o r o u g h b r e d  
mares  t h a t  were i n  p r o l o n g e d  d i e s t r u s  and o b s e r v e d  t h a t  i n  
63 t r e a t e d  m a r e s ,  55 came i n t o  e s t r u s  w i t h i n  4 d a y s  o f  t r e a t ­
ment w i t h  t h e  a n a l o g u e  and s u b s e q u e n t l y  o v u l a t e d .  They  
a l s o  n o t e d  t h a t  40% o f  t h e  mares  mated c o n c e i v e d  d u r in g  t h e  
in d u c e d  e s t r u s .  In a s i m i l a r  s t u d y ,  B e r w y n -J o n e s  and 
I r v i n e  ( 1 9 7 4 )  i n j e c t e d  99 mares  w h ich  had n o t  shown e s t r u s  
f o r  5 weeks  t o  8 y e a r s  w i t h  t h e  compound and fou nd  t h a t  
e s t r u s  was i n d u c e d  w i t h i n  5 d a y s  i n  74% o f  t h e  t h e  f e m a l e s .  
The c o n c e p t i o n  r a t e  i n  59 mares  mated a t  t h e  in d u c e d  e s t r u s  
was 64%. E l e v a t e d  b l o o d  p r o g e s t e r o n e  l e v e l s  b e f o r e  t r e a t ­
ment i n d i c a t e d  a f u n c t i o n a l  c o r p u s  lu te u m  a s  t h e  c a u s e  o f  
s u s p e n s i o n  o f  c y c l i n g  i n  t h e  m a j o r i t y  o f  mares  (Berwyn-
J o n e s  and I r v i n e ,  1 9 7 4 ) .  P r o g e s t e r o n e  c o n c e n t r a t i o n s  o f  
t h e s e  mares  f e l l  t o  b a s a l  l e v e l s  4 d a y s  a f t e r  i n j e c t i o n
w i t h  t h e  PGF„ a n a l o g u e .  T h e s e  s t u d i e s  i n d i c a t e  t h a t2 a
I C I - 8 1 0 0 8  c a u s e s  l u t e o l y s i s  i n  mares  w i t h o u t  s i g n i f i c a n t  
c l i n i c a l  s i d e  e f f e c t s „ A l s o , b e c a u s e  c o n c e p t i o n  r a t e  a t  
t h e  in d u c e d  e s t r u s  was n o t  i m p a i r e d , i t  a p p e a r s  t h a t  t h e  
t r e a t m e n t  has  no a d v e r s e  e f f e c t s  on f e r t i l i t y .
The l u t e o l y t i c  e f f e c t  o f  t h e  p r o s t a g l a n d i n  F0
& ot
a n a l o g u e  RS 9 3 9 0  has  a l s o  b e e n  t e s t e d  i n  m a r e s . T h i s  
a n a l o g u e  c a u s e s  l u t e o l y s i s ,  a s  d e t e r m i n e d  by i t s  a b i l i t y  
t o  r e d u c e  p e r i p h e r a l  p la sm a  p r o g e s t e r o n e  l e v e l s , i n  c y c l i n g  
n o n - l a c t a t i n g  mares  (Thompson and W i t h e r s p o o n , 1 9 74;  
W ith e r s p o o n  e t  a l . ,  1 9 7 5 )  a n e s t r o u s  mares  (Lamond et^ a l . ,
1 9 7 5 )  and l a c t a t i n g  p o s t p a r t u m  m ares  ( T o l k s d o r f f , 1975;  
W ith e r sp o o n  ert a l . , 1 9 7 5 )  .
For c y c l i n g  n o n - l a c t a t i n g  m ares  (Thompson and W i t h e r ­
s p o o n  , 1974;  W ith e r sp o o n  e t  a l . ,  1 9 7 5 )  t h e  e f f e c t i v e  RS 
9 3 9 0  d o s e  ra n g e d  b e tw e e n  1 . 0  and 4 . 0  mg and was g i v e n  t o  
25 f e m a l e s  8 t o  10 d a y s  a f t e r  o v u l a t i o n . The mares  u s u a l l y  
r e t u r n e d  t o  e s t r u s  1 . 5  t o  5 d a y s  and o v u l a t e d  a b o u t  7 d a y s  
f o l l o w i n g  t r e a t m e n t . E i g h t  o f  n i n e  c y c l i n g  n o n - l a c t a t i n g  
mares  b r e d  a t  t h e  in d u c e d  e s t r u s  were  f e r t i l e  ( W it h e r s p o o n  
et^ a l . , 1 9 7 5 )  .
A d o s e  o f  2 . 0  mg o f  RS 9 3 9 0  g i v e n  t o  a n e s t r o u s  mares  
(Lamond e t  a l . ,  1 9 7 5 )  w i t h  i n i t i a l  p la sm a  p r o g e s t e r o n e  c o n ­
c e n t r a t i o n s  g r e a t e r  t h a n  1 . 0  n g /m l  c a u s e d  l u t e a l  r e g r e s s i o n .
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In m ost  c a s e s  t h e  m ares  w ere  o b s e r v e d  i n  e s t r u s  2 t o  4 
d a y s  a f t e r  t r e a t m e n t  and o v u l a t e d  b e t w e e n  4 and 8 d a y s  
f o l l o w i n g  t r e a t m e n t . Lamond e t  a l . ,  ( 1 9 7 5 )  s t a t e d  t h a t  
f e r t i l i t y  a t  t h e  in d u c e d  e s t r u s  was " s a t i s f a c t o r y " .
The i n j e c t i o n  o f  l a c t a t i n g  p o s t p a r t u m  m ares  w i t h  RS 
9 3 9 0  8 t o  10 d a y s  a f t e r  o v u l a t i o n  r e s u l t e d  i n  a  r a p i d  f a l l  
i n  p r o g e s t e r o n e  l e v e l s  d u r i n g  t h e  f i r s t  48  h r . p o s t - t r e a t ­
ment ( T o l k s d o r f f , 1 9 7 5 ;  W i th e r s p o o n  e t  a l . ,  1 9 7 5 ) .  Most  
l a c t a t i n g  p o s t p a r t u m  mares  came i n t o  e s t r u s  5 d a y s  a f t e r  
i n j e c t i o n  o f  t h e  a n a l o g u e  and s u b s e q u e n t l y  o v u l a t e d . Con­
c e p t i o n  r a t e s  d u r i n g  t h e  RS 9 3 9 0  i n d u c e d  e s t r u s  w ere  81  
and 77% f o r  t h e  T o l k s d o r f f  ( 1 9 7 5 )  and W ith e r s p o o n  e t  a l . ,
( 1 9 7 5 )  s t u d i e s , r e s p e c t i v e l y .
The f o r e g o i n g  s t u d i e s  d e m o n s t r a t e  t h a t  PGF2  a i s  
l u t e o l y t i c  i n  t h e  c o w , e w e , sow and mare and s u g g e s t  t h a t  i t  
c o u l d  be u s e d  t o  s y n c h r o n i z e  t h e  e s t r o u s  c y c l e  o f  t h e s e  
s p e c i e s . The s y n c h o n i z a t i o n  o f  e s t r u s  means t h a t  t h e  e s t r o u s  
c y c l e  i s  a l t e r e d  s o  t h a t  t h e  e s t r u s  p e r i o d  o f  many f e m a l e s  
i s  c a u s e d  t o  o c c u r  on t h e  same day o r  w i t h i n  a p e r i o d  o f  
2 o r  3 d a y s  ( L a s l e y , 1 9 6 8 ) .  T h i s  has  s e v e r a l  p r a c t i c a l  
a d v a n t a g e s  f o r  t h e  c a t t l e , s h e e p  and s w i n e  p r o d u c e r . The 
c o n c e n t r a t i o n  o f  t h e  b r e e d i n g  p e r i o d  w i t h i n  2 o r  3 d a y s  
would s a v e  t i m e  and l a b o r , and w ould  make i t  p o s s i b l e  t o  
b r e e d  more f e m a l e s  t o  a s u p e r i o r  p r o g e n y - t e s t e d  s i r e . The 
o f f s p r i n g  would  n o t  have  t o  be s e g r e g a t e d  i n t o  a g e  g r o u p s  
d u r i n g  t h e  g r o w in g  and f a t t e n i n g  p e r i o d  s i n c e  t h e y  w ould
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be a b o u t  t h e  same a g e  and t im e  o f  p a r t u r i t i o n  and m a r k e t i n g  
w ould  be more c o n c e n t r a t e d  ( H a f e z ,  1 9 6 8 ) .  E s t r u s  s y n ­
c h r o n i z a t i o n ,  a c c o r d i n g  t o  t h e  p r e v i o u s l y  s t a t e d  d e f i n a t i o n ,  
w ould  n o t  be p r a c t i c a l  o r  a d v a n t a g e o u s  f o r  t h e  h o r s e  p r o ­
d u c e r  . S i n c e  t h e  i n s e m i n a t i o n  o f  m ares  w i t h  s t o r e d  semen  
has  n o t  b e e n  p e r f e c t e d  and i s  n o t  a l l o w e d  by t h e  m ajor  b r e e d  
a s s o c i a t i o n s  i t  w ould  be i m p r a c t i c a l  t o  b r e e d  a l a r g e  num­
b e r  o f  f e m a l e s  w i t h i n  a p e r i o d  o f  2 o r  3 d a y s  u s i n g  n a t u r a l  
m a t i n g . H o w e v e r , t h e  c o n t r o l  o f  e s t r u s  and o v u l a t i o n  would  
be h e l p f u l  t o  t h e  h o r s e  p r o d u c e r  by r e d u c i n g  some o f  t h e  
v a r i a t i o n  i n  t h e  r e p r o d u c t i v e  p a t t e r n s  o f  t h e  mare and a l l o w  
b r e e d i n g  a t  a t im e  when t h e r e  i s  t h e  h i g h e s t  l i k e l i h o o d  o f  
f e r t  i l i t y . The e s t r o u s  c o n t o l  compound PGFrj* would  be 
h e l p f u l  i n  p r e v e n t i n g  t h e  d i f f i c u l t  s i t u a t i o n  w h ich  o f t e n  
o c c u r s  on l a r g e  b r e e d i n g  farm s  when many mares  booked  t o  
be c o v e r e d  by a s i n g l e  s t a l l i o n ,  come i n t o  h e a t  a t  t h e  same  
t i m e . The compound c o u l d  a l s o  be u s e d  t o  r e d u c e  t h e  
v a l u a b l e  t i m e  w h ic h  i s  l o s t  by broodm ares  a s  t h e y  p a s s  
t h r o u g h  d i e s t r u s .
One o f  t h e  m ost  l o g i c a l  u s e s  o f  PGFg a would  be t o  i n ­
duce e s t r u s  i n  mares  s h o r t l y  a f t e r  f o a l  e s t r u s  and t h u s  
s h o r t e n  t h e  p o s t p a r t u m  i n t e r v a l  w h i l e  a v o i d i n g  t h e  p r a c t i c e  
o f  b r e e d i n g  on f o a l  h e a t . Mares a r e  u s u a l l y  b r ed  on f o a l  
h e a t  i n  o r d e r  t o  g e t  f o a l s  a s  e a r l y  i n  t h e  y e a r  a s  p o s s i b l e  
and t o  a v o i d  t h e  p r o b le m  o f  l a c t a t i o n a l  d i e s t r u s . However  
a r e v i e w  o f  t h e  l i t e r a t u r e  r e v e a l s  t h a t  b r e e d i n g  mares  
on f o a l  e s t r u s  i s  d e t r i m e n t a l  t o  f e r t i l i t y .
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F o a l  E s t r u s , Among t h e  d o m e s t i c a t e d  a n i m a l s  e a r l y  
p o s t p a r t u m  e s t r u s  i s  p e c u l i a r  t o  e q u i d a e , s w i n e  and t h e  
b a c t r i a n  c a m e l .  The l a t e r  i s  g e n e r a l l y  i n  h e a t  t h e  day  
a f t e r  c a l v i n g  and o v u l a t e s  3 t o  5 d a y s  b e f o r e  t h e  end  o f  
e s t r u s  ( A s d e l l , 1 9 6 4 ) .  The sow  e x h i b i t s  a h e a t  p e r i o d  
s h o r t l y  a f t e r  p a r t u r i t i o n  (3 t o  5 d a y s ) ,  but  s h e  i s  i n ­
f e r t i l e  a t  t h i s  e s t r u s  b e c a u s e  o v u l a t i o n  d o e s  n o t  o c c u r .  
However f e r t i l e  h e a t  g e n e r a l l y  f o l l o w s  a week a f t e r  t h e  
p i g s  a r e  weaned ( L a s l e y , 1 9 6 8 ) .  The i n t e r v a l  from p a r ­
t u r i t i o n  t o  f i r s t  e s t r u s  i n  t h e  b o v i n e  a v e r a g e s  b e tw e e n  50  
and 60 d a y s  w i t h  some cows s h o w in g  a much l o n g e r  i n t e r v a l  
( L a s l e y ,  1 9 6 8 ) .  In ew es  h e a t  d o e s  n o t  o r d i n a r i l y  o c c u r  
d u r in g  l a c t a t i o n  ( L a s l e y ,  1 9 6 8 ) .  E a r l y  p o s t p a r t u m  h e a t  i s  
a f e a t u r e  o f  t h e  s e x u a l  c y c l e  o f  c e r t a i n  r o d e n t s ,  m a r s u p i a l s  
and s e a l s  ( A s d e l l ,  1 9 6 4 ) .  In t h e  g u i n e a  p i g  e s t r u s  o c c u r s  
w i t h i n  2 h r .  o f  t h e  end  o f  p a r t u r i t i o n  ( A s d e l l ,  1 9 6 4 ) .  The  
f a c t o r s  w h ic h  d e t e r m i n e  w h e t h e r  a s p e c i e s  e x h i b i t s  t h e  
phenomenon o r  n o t  a r e  unknown, and e v e n  w i t h i n  a g e n u s  some 
members e x p e r i e n c e  i t  w h i l e  o t h e r s  do n o t  ( A s d e l l ,  1 9 6 4 ) .
In t h e  mare f o a l  e s t r u s  i s  c o m p l e t e ,  t h a t  i s ,  i t  i s  
a c co m p a n ie d  by o v u l a t i o n .  I t  has  b een  e r r o n e o u s l y  a c c e p t e d  
by many h o r s e  b r e e d e r s  t h a t :  f o a l  h e a t  i s  t h e  most  o p p o r t u n e
t im e  t o  g e t  a mare i n  f o a l ;  f o a l  h e a t  o c c u r s  p e r s i s t e n t l y  
on t h e  n i n t h  day a f t e r  f o a l i n g ;  a n d ,  e v e n  i f  a mare i s  n o t  
i n  h e a t  on day 9 ,  s h e  s h o u l d  be f o r c e  bred  and w ould  c o n ­
c e i v e  anyway ( B e r l i n e r ,  1 9 5 9 ) .
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S e v e r a l  r e s e a r c h e r s  have  r e p o r t e d  t h a t  a l t h o u g h  f o a l  
h e a t  i s  a r e g u l a r  o c c u r r e n c e  i n  p r a c t i c a l l y  a l l  f o a l i n g  
m a r e s , i t  i s  s u b j e c t  t o  t h e  t y p i c a l  v a r i a b i l i t y  w i t h  r e ­
s p e c t  t o  b o t h  t h e  t i m e  o f  o n s e t  and t o  d u r a t i o n  a s  any  
o t h e r  r e p r o d u c t i v e  phenomenon o f  t h e  mare ( C o n s t a n t i n e s c u  
and Mauch, 1 9 3 8 ;  Cummings, 1 9 4 2 ;  J e n n i n g s , 1 9 5 0 ;  M a h a f f e y , 
1 9 5 0 ;  Trum, 1 9 5 0 ;  A rora  and L u k t u k e , 1 9 7 2 ) .  In  f a c t , 
Cummings ( 1 9 4 2 )  o b s e r v e d  more v a r i a t i o n  i n  a l l  p h a s e s  o f  
f o a l  e s t r u s  t h a n  i n  s u b s e q u e n t  e s t r u s  p e r i o d s .
T y p i c a l  o f  t h i s  v a r i a b i l i t y  i s  t h e  i n t e r v a l  from f o a l ­
i n g  t o  t h e  o n s e t  o f  f o a l  e s t r u s . C o n s t a n t i n e s c u  and Mauch 
( 1 9 3 8 )  s t u d i e d , 1 , 3 6 6  f o a l i n g s  and o b s e r v e d  t h a t  h e a t  
o c c u r r e d  b e t w e e n  t h e  f o u r t h  and s e v e n t e e n t h  day a f t e r  p a r ­
t u r i t i o n  w i t h  a mean o f  n i n e . In  90% o f  t h e  c a s e s , f o a l  
h e a t  o c c u r r e d  b e t w e e n  t h e  s e v e n t h  and e l e v e n t h  day p o s t ­
partum . The a u t h o r s  s t a t e d  t h a t  e s t r u s  p e r i o d s  s t a r t i n g  
l a t e r  t h a n  20  t o  4 0  d a y s  a f t e r  f o a l i n g  s h o u l d  be c o n s i d e r e d  
r e g u l a r  c y c l i c  e s t r u s  p e r i o d s , and t h a t  t h e  l o n g e r  i n t e r ­
v a l s  a r e  c a u s e d  by s k i p p e d  o r  u n n o t i c e d  f o a l  h e a t s . Trum 
( 1 9 5 0 )  s t u d i e d  t h e  r e p r o d u c t i v e  a c t i v i t y  o f  m ares  m ain ­
t a i n e d  a t  an army remount d e p o t  and o b s e r v e d  t h a t  93% o f  
t h e  m ares  show ed e s t r u s  5 t o  18 d a y s  a f t e r  f o a l i n g , w i t h  
77% s h o w in g  b e t w e e n  t h e  s e v e n t h  and t e n t h  day p o s t p a r t u m .  
S e v e n t y  p e r c e n t  o f  t h e  m a r e s , i n c l u d i n g  t h o s e  t h a t  had 
e x h i b i t e d  e s t r u s  e a r l i e r , were i n  h e a t  on t h e  n i n t h  day  
f o l l o w i n g  f o a l i n g . The a u t h o r s  e m p h a s i z e d  t h a t  i t  was  
i m p o s s i b l e  t o  f i n d  s o  many m ares  w i l l i n g  t o  a c c e p t  t h e
s t a l l i o n  on any o t h e r  s p e c i f i c  day d u r i n g  t h e  e s t r o u s  
c y c l e .  A l t h o u g h  t h e s e  f i n d i n g s  w ou ld  seem  t o  s p e a k  s t r o n g l y  
i n  f a v o r  o f  b r e e d i n g  on f o a l  h e a t  and l e n d  s u p p o r t  t o  t h e  
p r a c t i c e  o f  b r e e d i n g  on day 9 ,  a c t u a l  b r e e d i n g  r e s u l t s  do 
n o t  b e a r  t h i s  o u t . C a s l i c k  ( 1 9 3 7 )  r e p o r t e d  t h a t  o f  301  
m ares  mated on day 9 p o s t p a r t u m , 37% c o n c e i v e d  a t  t h i s  
b r e e d i n g . In a l a t e r  s t u d y , Trum ( 1 9 5 0 )  m ated  56 h e a l t h y  
m ares  d u r i n g  f o a l  e s t r u s  and o n l y  43% c o n c e i v e d . The c o n ­
c e p t i o n  r a t e  i n  mares  w h ich  d i d  n o t  c o n c e i v e  and w ere  r e ­
b r e d  a t  t h e  n e x t  e s t r u s  was 75%. S i m i l a r  f i n d i n g s  u t i l i z i n g  
t h e  r e c o r d s  o f  181 mares  have  b e e n  r e p o r t e d  by J e n n i n g s
( 1 9 5 0 )  who n o t e d  t h a t  b r e e d i n g  on f o a l  h e a t  r e s u l t e d  i n  a 
f o u r  f o l d  i n c r e a s e  i n  a b o r t i o n s , 15% c a s e s  o f  d y s t o c i a  and 
s i x  t i m e s  a s  many d e a d - b o r n  and n o n v i a b l e  f o a l s . D e s p i t e  
t h e s e  d e t r i m e n t a l  e f f e c t s  t h e  p r a c t i c e  o f  b r e e d i n g  on f o a l  
e s t r u s  p e r s i s t s  b e c a u s e  most  b r e e d e r s  a r e  i n t e n t  on h a v in g  
f o a l s  born  a s  c l o s e  a s  p o s s i b l e  t o  t h e  u n i v e r s a l  b i r t h d a t e  
o f  January  1 .
C o n t r i b u t o r y  i n f o r m a t  i o n  a s  t o  why c o n c e p t i o n  r a t e  i s  
low  when mares  a r e  b red  on f o a l  e s t r u s  was p r o v i d e d  by 
Andrews and McKenzie  ( 1 9 4 1 )  who o b s e r v e d  t h a t  t h e  u t e r i n e  
e p i t h e l i u m  a f t e r  f o a l i n g  had r a r e l y  r e t u r n e d  t o  normal w i t h ­
i n  1 0  d a y s , but  t h a t  c o m p l e t e  r e s t o r a t i o n  u s u a l l y  had 
o c c u r r e d  from 13 t o  25  d a y s  p o s t p a r t u m . B e c a u s e  f o a l  h e a t  
o c c u r s  most f r e q u e n t l y  b e t w e e n  t h e  s e v e n t h  and e l e v e n t h  
day p o s t p a r t u m  ( C o n s t a n t i n e s c u  and Mauch, 1 9 3 8 ;  Trum, 1 9 5 0 ) ,  
t h e  u t e r u s  has  had i n s u f f i c i e n t  t i m e  f o r  c o m p l e t e  i n v o l u t i o n .
39
S i n c e  minimum t i m e  l o s s  b e t w e e n  f o a l i n g  and c o n c e p t i o n  
i s  n e c e s s a r y  i n  e f f i c i e n t  h o r s e  p r o d u c t i o n ,  p a s s i n g  f o a l  
h e a t  and a d m i n i s t e r i n g  s y n t h e t i c  o r  n a t u r a l  PGF201 d u r i n g  
t h e  s u b s e q u e n t  l u t e a l  p h a s e  t o  i n d u c e  e s t r u s  may p e r m i t  
more c o m p l e t e  i n v o l u t i o n  o f  t h e  u t e r u s  and a g r e a t e r  c h a n c e  
o f  c o n c e p t i o n  and normal p r e g n a n c y  t h a n  t h a t  w h ich  e x i s t s  
a t  t h e  f i r s t  p o s t p a r t u m  e s t r u s . The i n d u c t i o n  o f  e s t r u s  
w i t h  PGFga a f t e r  f o a l  h e a t  w ou ld  a l s o  be h e l p f u l  i n  p r e ­
v e n t i n g  t h e  l o n g  p e r i o d s  o f  d i e s t r u m  w h ic h  s o m e t im e s  f o l l o w  
u n s u c c e s s f u l  f o a l  e s t r u s  b r e e d i n g s . Day ( 1 9 3 9 )  s t a t e d  t h a t  
p r o l o n g e d  d i e s t r u s  was one  o f  t h e  g r e a t e s t  i r r e g u l a r i t i e s  
i n  f o a l i n g  mares  and was m ost  common i n  m ares  i n  p o o r  f l e s h  
and h ea v y  m i l k e r s . B r i t t o n  and H o w el l  ( 1 9 4 5 )  s t u d i e d  t h e  
b r e e d i n g  h i s t o r y  o f  36 broodm ares  from 1927  t o  1943 and fo u n d  
t h a t  f a i l u r e  t o  show e s t r u s  a f t e r  u n s u c c e s s f u l  f o a l  h e a t  
b r e e d i n g s  was m a n i f e s t e d  a t o t a l  o f  23 t i m e s  by 15 m a r e s .
The a v e r a g e  d u r a t i o n  o f  d i e s t r u s  was 5 . 1  m onths  w i t h  t h e  
13 h ea v y  m i l k e r s  s h o w in g  a l o n g e r  d i e s t r u m  ( 6 . 5  m o n th s )  
t h a n  t h e  two p o o r  m i l k e r s  ( 2 . 5  m o n t h s ) . Four o f  t h e  15  
m ares  r e p e a t e d  t h e  i r r e g u l a r i t y  t w i c e  and tw o  r e p e a t e d  i t  
t h r e e  t i m e s .
A r e v i e w  o f  t h e  l i t e r a t u r e  r e v e a l e d  l i t t l e  i n f o r m a t i o n  
on t h e  c a u s e s  o f  e q u i n e  a b o r t i o n  b u t  d i d  show t h a t  b r e e d i n g  
m ares  on f o a l  h e a t  i s  d e t r i m e n t a l  t o  f e r t i l i t y  and demon­
s t r a t e d  t h a t  PGFg a i s  a p o w e r f u l  l u t e o l y s i n  when a d m i n i s t e r e d  
d u r i n g  t h e  l u t e a l  p h a s e  o f  t h e  c y c l e .  T h i s  r e v i e w  s e r v e d
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a s  a b a s i s  f o r  t h e  p r e s e n t  two e x p e r i m e n t s  w h ic h  w ere  
d e s i g n e d  t o  d e t e r m i n e  t h e  e n d o c r i n e  s t a t u s  o f  t h e  p e r i -  
p a r t u r i e n t  mare (E x p e r im e n t  I )  and t o  a s s e s s  t h e  p o s s i b i l i t y  
o f  u s i n g  PGFgg t o  c o n t r o l  e s t r u s  i n  t h e  f o a l i n g  mare (Ex­
p e r i m e n t  I I ) .
CHAPTER III
EXPERIMENTAL PROCEDURE
Two e x p e r i m e n t s  c o n s i s t i n g  o f  two t r i a l s  e a c h  were  c o n ­
d u c t e d  d u r i n g  t h e  b r e e d i n g  s e a s o n s  o f  1974 and 1 9 7 5  a t  t h e  
L o u i s i a n a  S t a t e  U n i v e r s i t y  H orse  U n i t  l o c a t e d  a t  B a t o n  R o u g e , 
L o u i s i a n a .  The e x p e r i m e n t s  were c o n d u c t e d  t o  m o n i t o r  t h e  
e n d o c r i n e  s t a t u s  o f  t h e  p e r i p a r t u r i e n t  mare and t o  d e t e r m i n e  
i f  p r o s t a g l a n d i n  Fg a (PGFga ) c o u l d  be u s e d  t o  in d u c e  e s t r u s  
i n  m ares  s h o r t l y  a f t e r  f o a l  h e a t .
Ex p e r i m e n t  I . P lasm a  P r o g e s t i n , E s t r o g e n  and C o r t i c o i d  L e v e l s  
i n  t h e  Mare and Newborn F o a l .
E x p e r im e n t  I was d e s i g n e d  t o  d e t e r m i n e  t h e  p e r i p h e r a l  
p r o g e s t i n ,  e s t r o g e n  and c o r t i c o i d  l e v e l s  i n  t h e  mare a t  
p a r t u r i t i o n  and i n  t h e  newborn f o a l . In  t r i a l  1 ,  n i n e  Q u a r te r  
Horse m ares  r a n g i n g  i n  a g e  from 5 t o  18 y e a r s  w h ic h  w ere  b red  
t o  one  o f  two Q u a r t e r  H orse  s t a l l i o n s  were u s e d  a s  e x p e r i m e n t a l  
a n i m a l s . D u r in g  g e s t a t i o n  t h e  mares  w ere  g r a z e d  on a b a h i a  
and c o a s t a l  b e rm u d a g ra ss  p a s t u r e  o v e r s e e d e d  w i t h  r y e g r a s s .
When n e e d e d , a d d i t i o n a l  f o r a g e  was s u p p l i e d  i n  t h e  form o f  
h i g h  q u a l i t y  b e rm u d a g ra ss  h a y . In o r d e r  t o  f a c i l i t a t e  b l o o d  
s a m p le  c o l l e c t i o n s , m ares  w ere  k e p t  i n  a 6  ha paddock  d u r i n g  
t h e  f i n a l  14 d a y s  p r i o r  t o  t h e i r  e x p e c t e d  f o a l i n g  d a t e . D u r in g  
t h i s  t im e  o f  c o n f i n e m e n t  preparturn m ares  w ere  m a i n t a i n e d  on  
C o a s t a l  b er m u d a g ra ss  hay and a l f a l f a  hay s u p p l e m e n t e d  w i t h  
a p p r o x i m a t e l y  2  kg o f  g r a i n  ( 1 2 % c r u d e  p r o t e i n )  p e r  head
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p e r  d a y .  B lo o d  s a m p l e s  (2 0  ml e a c h )  f o r  hormone d e t e r m i n a ­
t i o n s  w ere  c o l l e c t e d  by j u g u l a r  p u n c t u r e  f o u r  t i m e s  d a i l y  
a t  0 6 0 0 ,  1 2 0 0 ,  1 8 0 0  and 2 4 0 0  h r . from 7 d a y s  p r i o r  t o  p a r ­
t u r i t i o n  t h r o u g h  2  d a y s  p o s t p a r t u m . The m ares  w ere  r e s t r a i n e d  
w i t h  a r o p e  h a l t e r  and i f  n e c e s s a r y  were  p l a c e d  i n  p a l p a t i o n  
s t o c k s  d u r i n g  b l o o d  c o l l e c t i o n .  Mares were  a l l o w e d  t o  f o a l  
i n  t h e  p a d d o c k .  A 10 ml b l o o d  sa m p le  was a l s o  c o l l e c t e d  by  
j u g u l a r  p u n c t u r e  from e a c h  o f  n i n e  f o a l s  ( f i v e  c o l t s  and 
f o u r  f i l l i e s )  w i t h i n  3 h r . o f  b i r t h  and on s i x  f o a l s  ( t h r e e  
c o l t s  and t h r e e  f i l l i e s )  a t  24  h r . p o s t p a r t u m . B lo o d  s a m p l e s  
w ere c o l l e c t e d  i n t o  1 0  ml vacuum t u b e s ^  c o n t a i n i n g  sod iu m  
h e p a r i n  a s  t h e  a n t i c o a g u l a n t . S am ples  w ere  c e n t r i f u g e d  and  
p la sm a  s t o r e d  i n  g l a s s  s c r e w - c a p  v i a l s  a t  -20C  u n t i l  a s s a y e d .
PIasma p r o g e s t i n  and c o r t i c o i d  l e v e l s  w ere  d e t e r m i n e d  
on b l o o d  s a m p l e s  u s i n g  t h e  c o m p e t i t i v e  p r o t e i n  b i n d i n g  a s s a y  
o f  Murphy ( 1 9 6 7 )  and N e i l l  e t  a l . ( 1 9 6 7 )  w i t h  m inor  m od i­
f i c a t i o n s  a s  d e s c r i b e d  by Goodeaux ( 1 9 7 5 ) .  I n d i v i d u a l  sa m p le  
r e c o v e r i e s  were o b t a i n e d  on 2 0 % o f  t h e  a s s a y  s a m p l e s  s e l e c t e d
3
a t  random by a d d i n g  a p p r o x i m a t e l y  2 0 0 0  cpm o f  1 ,  2 ,  6 , 7 -  H
o  2
p r o g e s t e r o n e  and 1 ,  2 ,  6 , 7 -  H c o r t i c o s t e r o n e  t o  e x t r a c t i o n  
t u b e s  b e f o r e  a d d i t i o n  o f  t h e  p l a s m a . Mean p r o g e s t e r o n e  and
V a c u t a i n e r  Brand,  B e c t o n - D i c k i n s o n , R u t h e r f o r d ,
N . J .
2
New E n g la n d  N u c l e a r ,  B o s t o n ,  M ass .
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c o r t i c o i d  r e c o v e r y  r a t e s  w ere  101 -  1 . 7  % and 89  -  0.4%,  
r e s p e c t i v e l y .  N o n - h e m o l y z e d , m ale  dog p la sm a  was t h e  s o u r c e  
o f  c o r t i c o i d  b i n d i n g  g l o b u l i n  (CBG). The CBG was d i l u t e d  
t o  a 3% s t o c k  s o l u t i o n  w i t h  so d iu m  p h o s p h a t e  b u f f e r  (pH 
7 . 3 5 ,  . 0 4 M ) . A p p r o x i m a t e l y  4 0  nCi o f  1 ,  2 ,  6 , 7 -  
c o r t i c o s t e r o n e  was added  t o  e a c h  a s s a y  t u b e  i n  1 . 0  ml o f  
CBG s o l u t i o n  f o r  b o t h  p r o g e s t i n  and c o r t i c o i d  d e t e r m i n a t i o n s . 
A p la sm a  volume o f  . 6 5  ml was f i r s t  e x t r a c t e d  w i t h  6 . 0  ml 
o f  n a n o g ra d e  p e t r o l e u m  e t h e r  f o r  p r o g e s t i n s . S u b s e q u e n t l y  
c o r t i c o i d s  were e x t r a c t e d  w i t h  6 . 0  ml o f  n a n o g ra d e  d i c h -  
l o r o m e t h a n e .  Sample  r e s i d u e s  were  r e c o n s t i t u t e d  w i t h
O
a b s o l u t e  e t h a n o l  and a s s a y e d  i n  d u p l i c a t e . F u l l e r ' s  e a r t h  
was u s e d  t o  s e p a r a t e  t h e  bound from t h e  f r e e  hormone f r a c ­
t i o n s .  The e a r t h e n  m a t e r i a l  i n  t w i c e  d e i o n i z e d  w a t e r  and 
c h i l l e d  t o  4C was c o n s t a n t l y  s t i r r e d  w i t h  a m a g n e t i c  bar  
and added t o  t h e  a s s a y  t u b e s  a s  a s u s p e n s i o n .  A hand p i p e t ^  
was u s e d  t o  add t h e  s u s p e n s i o n  (4 0  m g /m l ,  . 5  m l / t u b e ) and
t h e  F u l l e r ' s  e a r t h  was p r e c i p i t a t e d  by c e n t r i f u g a t i o n . A
5
1 0  ml volume o f  s c i n t i l l a t i o n  f l u i d  was added and v i a l s  
were s t o r e d  i n  a dark  room f o r  a t  l e a s t  8  h r .  p r i o r  t o
^ F u l l e r ' s  E a r t h ,  F - 2 0 0  Mesh,  Sigma C h e m ic a l  C o . ,
S t . L o u i s , Mo.
^ M i c r o / p e t t o r  1 0 5 5 6 ,  S c i e n t i f i c  M a n u f a c t u r i n g  
I n d u s t r i e s ,  E m e r y v i l l e ,  C a l i f .
5
R e a d y - S o l v  S o l u t i o n  V I .  Beckman I n s t r u m e n t s ,  I n c . ,
F u l l e r t o n ,  C a l i f .
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c o u n t i n g .  A l l  a s s a y e d  unknowns w ere  c o u n t e d  on a Beckman 
L S-233  l i q u i d  s c i n t i l l a t i o n  c o u n t e r  f o r  2 m i n / e a c h .  P o o l e d  
mare p la sm a  was a n a l y z e d  w i t h  t h e  a s s a y .
T o t a l  p la sm a  e s t r o g e n  l e v e l s  were  d e t e r m i n e d  by r a d i o ­
immunoassay ( R I A ) . R ad io im m u n o a ssa y s  t a k e  a d v a n t a g e  o f  
a n t i b o d y - a n t i g e n  r e a c t i o n s , where t h e  a n t i g e n i c  l i g a n d  i s  
bound t o  gamma g l o b u l i n  p r o t e i n s . Very h i g h  s e n s i t i v i t y  
i s  p o s s i b l e  p r o v i d i n g  a h i g h  a f f i n i t y  a n t i b o d y  c a n  be  
formed a g a i n s t  a h i g h l y  p u r i f i e d  l i g a n d  s u b s t a n c e . R a d i o ­
l a b e l l e d  a n t i g e n - a n t i b o d y  bound o r  f r e e  f r a c t i o n s  ca n  be  
u s e d  f o r  q u a n t i t a t i o n  o f  n a t u r a l  a n t i g e n s  by c o m p a r i s o n  
w i t h  c o r r e s p o n d i n g  f r a c t i o n s  i n  s t a n d a r d  t u b e s  c o n t a i n i n g  
known amounts  o f  u n l a b e l l e d  a n t i g e n  ( S k e l l e y  €rt a l . , 1 9 7 3 ) .
The a n t i b o d y  u s e d  f o r  d e t e r m i n a t i o n  o f  t o t a l  e s t r o g e n s
i n  t h e  p r e s e n t  s y s t e m  was form ed i n  r a b b i t s  a g a i n s t
e s t r a d i o l - 1 7 { 3  c o n j u g a t e d  a t  t h e  number 17 c a r b o n  t o  b o v i n e
serum a lb u m in  (E - 1 7  a n t i b o d y , g e n e r o u s l y  s u p p l i e d  by Dr.
Norman R. M a so n , L i l l y  R e s e a r c h  L a b o r a t o r i e s , I n d i a n a p o l i s ,
I n d i a n a  4 6 2 0 6 ) .  C r o s s  r e a c t i o n s  o f  t h e  a n t i b o d y  w i t h
v a r i o u s  s t e r o i d s  w ere  d e t e r m i n e d  f o r  two d i f f e r e n t  l e v e l s  
«
o f  added s t e r o i d , 1 0 0  and 1 0 0 0  pg and t h e  r e s u l t s  a r e
sum m arized  i n  t a b l e  1 .  P e r c e n t  c r o s s  r e a c t i o n  i s  h e r e
d e f i n e d  a s :
pg d e t e c t e d  a s  " t o t a l  e s t r o g e n” . 
pg added s t e r o i d  ~
The a n t i b o d y  u s e d  i n  t h e  p r e s e n t  e x p e r i m e n t  d e t e c t s  p r i ­
m a r i l y  e s t r o n e  and e s t r a d i o l .
TABLE 1 .  CROSS-REACTIONS OF E - 1 7  ANTIBODY FOR TOTAL 
ESTROGENS
S t e r o i d
Amount added s t e r o i d
1 0 0  pg 1 0 0 0  pg
( C r o s s - r e a c t i o n ,  %)
E s t r o n e 1 0 0 1 0 0
E s t r a d i o l 75 75
E s t r i o l 1 0 4
E q u i l i n 13 7
E q u i l e n i n 16 1 1
C o r t i c o s t e r o n e 0 1
P r o g e s t e r o n e 0 1
T e s t o s t e r o n e 0 1
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T o t a l  p lasm a  e s t r o g e n s  w ere  s e p a r a t e d  from o t h e r  
hormones and p r o t e i n a c e o u s  s u b s t a n c e s  fo u n d  i n  e q u i n e  
p la sm a  by a m o d i f i c a t i o n  o f  t h e  s o l v e n t  p a r t i t i o n  e x ­
t r a c t i o n  p r o c e d u r e  d e s c r i b e d  by Goodeaux ( 1 9 7 5 ) .  A l l  
e x t r a c t a t i o n  and a s s a y  g l a s s w a r e  was s o a k e d  i n  a s o a p  
s o l u t i o n  , w e l l  r i n s e d  i n  t a p  w a t e r  and d i s t i l l e d  d e i o n i z e d  
w a t e r  and o v e n  d r i e d  b e f o r e  u s e .  Two 1 . 5  ml a l i q u o t s  o f  
p la sm a  from e a c h  s a m p le  w ere  d e l i v e r e d  i n t o  two 16 x 25  mm
d i s p o s a b l e ,  s c r e w  c a p  c u l t u r e  t u b e s  u s i n g  an a d j u s t a b l e
7 8m i c r o l i t e r  p i p e t t e  . A .1  M so d iu m  p h o s p h a t e  b u f f e r
(pH 7 . 2 )  was u s e d  t o  r i n s e  t h e  i n s t r u m e n t  b e t w e e n  p i p e t t i n g
e a c h  p la sm a  s a m p l e .  The e s t r o g e n  f r a c t i o n  o f  t h e  sa m p le
was e x t r a c t e d  by a d d in g  1 2  ml o f  a n e s t h e s i a  g r a d e  d i e t h y l
9
e t h e r  t o  t h e  p la sm a  and d u p l i c a t e .  The s a m p l e s  were t h e n  
m ixed  and c e n t r i f u g e d  a c c o r d i n g  t o  t h e  p r o c e d u r e  o f  Goodeaux  
( 1 9 7 5 ) .  The s o l v e n t  p h a s e  o f  e a c h  t u b e  was s e p a r a t e d  from
g
1 % s o l u t i o n  o f  7 X c o n c e n t r a t e ,  Limbro C h em ica l  
C o . ,  New Haven,  Conn.
7
P ip e tm a n  a d j u s t a b l e  m i c r o l i t e r  p i p e t t e  ( a d j u s t a b l e  
from 2 0 0  t o  1 0 0 0  u l ) ,  R a i n i n  I n s t r u m e n t  C o . ,  B r i g h t o n ,
Mass .
8
Na HPO -7H20,  F i s h e r  S c i e n t i f i c  C o . ,  F a i r  Lawn,
N . J . ;  Na&jPO^ . H2 O, J .  T .  Baker  C h em ica l  C o . ,  P h i l l i p s  b u r g , 
N . J .
9
D i e t h y l  e t h e r ,  e t h e r  f o r  a n e s t h e s i a ,  M a l l i n c k r o d t , 
I n c . ,  S t .  L o u i s ,  Mo.
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t h e  a q u eo u s  p la sm a  p h a s e  a f t e r  s n a p  f r e e z i n g  t h e  p la sm a  
l a y e r  a t  - 4 0 °C i n  an i s o p r o y l  a l c o h o l  and dry  i c e  b a t h .
The s u p e r n a t a n t  c o n t a i n i n g  t h e  e s t r o g e n  f r a c t i o n  was d e ­
c a n t e d  i n t o  two 16 X 100  mm t u b e s  and e v a p o r a t e d  t o  d r y ­
n e s s  i n  a 4 0  C w a t e r  b a t h  w i t h  a  g e n t l e  s t r e a m  o f  f i l t e r e d  
room a i r . A b s o l u t e  e t h a n o l 1 0  ( 1 . 0  m l )  was added t o  t h e  
d r i e d  s o l v e n t  f r a c t i o n  i n  o r d e r  t o  r e s u s p e n d  t h e  e s t r o g e n  
e x t r a c t . A f t e r  t h o r o u g h  m i x i n g , a . 7 5  ml a l i q u o t  was t a k e n  
(P ip e tm a n  p i p e t t e  ) from e a c h  sa m p le  and i t s  d u p l i c a t e  and  
p l a c e d  s e p a r a t e l y  i n t o  two 10  x 75 mm c u l t u r e  t u b e s , c o v e r e d  
w i t h  p a r a f i l m  and s t o r e d  a t  -15C  i n s i d e  a p l a s t i c  bag u n t i l  
a s s a y e d .
The b u f f e r  u s e d  i n  t h e  t o t a l  e s t r o g e n  RIA was .1  M
8 11 sod iu m  p h o s p h a t e  (pH 7 . 2 )  w i t h  .1% b o v i n e  y -  g l o b u l i n s
a d d e d . T h i s  b u f f e r  was u s e d  t o  d i l u t e  a n t i b o d y  and l a b e l l e d
e s t r o g e n  and t o  s u s p e n d  c h a r c o a l .
12Unknowns were compared t o  s t a n d a r d s  o f  e s t r o n e  i n  
a b s o l u t e  e t h a n o l 1 0 . S t a n d a r d  amounts  u s e d  were 0 ,  1 0 ,  2 0 ,
3 5 ,  5 0 ,  7 5 ,  1 0 0 ,  2 0 0 ,  3 5 0 ,  5 0 0 ,  750  and 1 0 0 0  pg e s t r o n e  i n  
.1 ml e t h a n o l , p r e p a r e d  from d i l u t i o n s  from a s t o c k  o f  
1 u g / m l . Tubes  ( 1 0  x 75 mm) w ere  p r e p a r e d  f o r  a d d i t i o n  o f
10
E t h a n o l - R e a g e n t  G r a d e ,  U. S .  I n d u s t r i a l  C h e m ic a l s  
C o . ,  New York ,  N.Y.
11
Cohn F r a c t i o n  I I ,  S igma C h e m ic a l  C o . ,  S t .  L o u i s ,
Mo.
12
Sigma C h em ica l  C o . ,  S t .  L o u i s ,  Mo.
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s t a n d a r d s  by e v a p o r a t i o n  o f  an  amount o f  t h e  e x t r a c t i o n
s o l v e n t  e q u a l  t o  t h a t  u s e d  f o r  p r e p a r a t i o n  o f  t h e  volume
o f  sa m p le  t o  be a s s a y e d ,  t o  c o r r e c t  f o r  any s o l v e n t  b la n k
13
v a l u e s .  S t a n d a r d s  w ere  t h e n  p i p e t t e d  i n t o  t h e  t u b e s  and
t r e a t e d  a s  t h e  s a m p l e s  t h r o u g h  t h e  r e m a in d e r  o f  t h e  a s s a y .
On t h e  day p r e c e d i n g  t h e  a s s a y  t h e  e t h a n o l  f r a c t i o n
was removed from t h e  p l a s t i c  bag  and a i r  d r i e d  i n  a 4 0  C
w a te r  b a t h .  A f t e r  t h o r o u g h  d r y i n g ,  a . 5  ml a l i q u o t  o f
E -1 7  a n t i b o d y  ( d i l u t e d  1:  2 0 , 0 0 0 )  was added t o  e a c h  c u l t u r e
t u b e .  The s a m p l e s  w ere  t h e n  m ixed  on a v o r t e x  m ix e r  and
i n c u b a t e d  f o r  15 m i n u t e s  i n  a 4 0  C w a t e r  b a t h ,  r e m ix e d  and
p l a c e d  i n  a r e f r i g e r a t o r  (4C) f o r  12 t o  18 h o u r s .  F o l l o w -
3 14in g  i n c u b a t i o n  H - E s t r a d i o l  was added t o  e a c h  a s s a y  t u b e  
(25  n C i ,  o r  140  p g / t u b e  i n  .2  ml b u f f e r ) ,  m ix e d  and i n ­
c u b a t e d  f o r  2 . 5  t o  3 . 5  h r .  i n  a r e f r i g e r a t o r  ( 4 C ) .
15D e x t r a n - c o a t e d  c h a r c o a l  ( 1 . 2 5  mg c h a r c o a l  + 1 . 2 5  mg 
1 fiD e x t r a n  T - 7 0  p e r  t u b e  i n  .3  m l)  was t h e  a b s o r b e n t  u s e d  
t o  s e p a r a t e  t h e  unbound hormone f r a c t i o n .  I t  was m ixed  
w i t h  a m a g n e t i c  s t i r r e r  i n  an i c e  w a t e r  b a t h  f o r  a 
minimum o f  3 0  m i n u t e s  b e f o r e  u s e . D u r in g  t h e  a s s a y  t h e
M i c r o / p e t t o r  1 0 7 5 - E , S c i e n t i f i c  M a n u f a c t u r i n g  I n ­
d u s t r i e s  , E m e r y v i l l e , C a l i f .
l 4 E s t r a d i o l - 1 7 B - 6 ,  7 - 3 H ( N ) , 4 7 . 9  C i /m  m o l ,  New 
E n g la n d  N u c l e a r ,  B o s t o n ,  M a ss .
1 5 A c t i v a t e d  C h a r c o a l  ( N e u t r a l i z e d ) , Sigma C h em ica l  
C o . ,  S t .  L o u i s ,  Mo.
16
Dextram T 7 0 ,  P h a r m a c ia  F i n e  C h e m i c a l s ,  U p p s o l a ,
S w e d e n .
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c h a r c o a l  was m a i n t a i n e d  on i c e  and c o n s t a n t l y  s t i r r e d  w i t h  
a m a g n e t i c  s t i r r e r .  Each  r a c k  o f  6 0  t o  65 t u b e s  was c h i l l e d  
i n  an i c e  b a t h  1 0  t o  2 0  m i n u t e s  p r i o r  t o  and d u r i n g  a d d i -  
t i o n  (P ip e tm a n  p i p e t t e  ) o f  d e x t r a n - c o a t e d  c h a r c o a l  s u s ­
p e n s i o n  t o  e a c h  a s s a y  t u b e .  Tubes  w ere  m ixed  t h o r o u g h l y  
and t h e  c h a r c o a l  a l l o w e d  t o  s e t t l e  f o r  a t o t a l  r e a c t i o n  
t im e  o f  15 m i n u t e s  w h i l e  m a i n t a i n e d  i n  an i c e  b a t h .  The 
c h a r c o a l  was s e p a r a t e d  by c e n t r i f u g a t i o n  ( 3 , 0 0 0  rpm) a t
4C f o r  12 m i n u t e s .
17A d i l u t o r  was u s e d  t o  a s p i r a t e  . 7 5  ml o f  sa m p le  
w h ich  was t h e n  m ixed  w i t h  7 . 5  ml o f  s c i n t i l l a t i o n  f l u i d  
i n  low  p o t a s s i u m  g l a s s  s c i n t i l l a t i o n  v i a l s  ( 2 2  mm c a p ) .
V i a l s  w ere  w ip e d  c l e a n  w i t h  50% i s o p r o p y l  a l c o h o l  and 
s t o r e d  i n  t h e  dark  f o r  a p p r o x i m a t e l y  8  h r .  p r i o r  t o  c o u n t ­
in g  t o  a v o i d  p h o t o l u m i n e s c e n c e  i n  t h e  s c i n t i l l a t i o n  f l u i d .  
S am ples  w ere  c o u n t e d  a maximum o f  5 m i n u t e s  e a c h  on a 
Beckman L S -2 3 3  l i q u i d  s c i n t i l l a t i o n  c o u n t e r  u s i n g  a w id e  
t r i t i u m  window a t  1.5% p r e s e t  e r r o r .
E x t r a c t i o n  e f f i c i e n c y  was m o n i t o r e d  i n  a p p r o x i m a t e l y  
8 % o f  t h e  s a m p l e s . R e c o v e r i e s  w ere  done by a d d in g  a p p r o x ­
i m a t e l y  1 2 0 0  cpm o f  ^ H - e s t r a d i o l  t o  16 x 125  mm e x t r a c t ­
i o n  t u b e s  b e f o r e  p lasm a a d d i t i o n  and e x t r a c t e d  a s  u s u a l .
17
R e p i p e t  D i l u t o r ,  L a b i n d u s t r i e s , B e r k e l e y ,  C a l i f .
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R e c o v e r y  s a m p l e s  w ere  c a r r i e d  t h r o u g h  a l l  s o l v e n t  and  
g l a s s w a r e  s t e p s  and an a l i q u o t  o f  t h e  f i n a l  e t h a n o l  f r a c ­
t i o n  d r i e d  i n  a s c i n t i l l a t i o n  v i a l  b e f o r e  a d d i t i o n  o f  
s c i n t i l l a t i o n  f l u i d  and c o u n t i n g .
S t a n d a r d  c u r v e s  were c o n s t r u c t e d  by c a l c u l a t i n g  a
s i m p l e  r e g r e s s i o n  b e t w e e n  t h e  n a t u r a l  l o g  o f  t h e  s t a n d a r d
c o n c e n t r a t i o n  and c o u n t s  (cpm) a n t i b o d y - b o u n d .  A Monroe
1 81775  C a l c u l a t o r  was programmed w i t h  s l o p e  and i n t e r c e p t  
v a l u e s  and t o t a l  e s t r o g e n  l e v e l s  i n  p g / m l  p la sm a  were  
computed from c o u n t s  (cpm) bound,  f i g u r i n g  i n  a p p r o p r i a t e  
c o r r e c t i o n s  f o r  d i l u t i o n  and r e c o v e r y  l o s s .
In  t r i a l  2 t h e  e x p e r i m e n t a l  a n i m a l s  c o n s i s t e d  o f  n in e  
Q u a r te r  H orse  m ares  v a r y i n g  i n  a g e  from  3 t o  12 y e a r s  and 
b red  t o  a Q u a r t e r  H orse  s t a l l i o n .  D a ta  i n  t r i a l  2 were  
c o l l e c t e d  t h e  same a s  f o r  t r i a l  1 w i t h  t h e  f o l l o w i n g  m od i­
f i c a t i o n s .  Mares i n  t r i a l  2 were g r a z e d  e x c l u s i v e l y  on a 
perm anent  g r a s s  p a s t u r e  u n t i l  December when t h e y  were  
r o t a t e d  e v e r y  1 2  h r .  b e t w e e n  a perm anent  and a r y e g r a s s  
p a s t u r e .  In  o r d e r  t o  m i n i m i z e  d i s t u r b a n c e  o f  t h e  e x p e r i ­
m e n t a l  a n i m a l s ,  t h e  m ares  i n  t r i a l  2  w ere  a l l o w e d  t o  rem a in  
on p a s t u r e  t h r o u g h o u t  t h e  g e s t a t i o n  p e r i o d  e x c e p t  f o r  a 
b r i e f  t im e  d u r i n g  b l o o d  sa m p le  c o l l e c t i o n s  when t h e y  were
18
Monroe Model 1 7 7 5  C a l c u l a t o r ,  M onroe,  The C a l c u l a t o r  
Company, O ran ge ,  N. J .
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p l a c e d  i n  a s t a l l  and r e s t r a i n e d  w i t h  a r o p e  h a l t e r .  B lo o d  
s a m p l e s  ( 2 0  ml e a c h )  w ere  c o l l e c t e d  t w i c e  d a i l y  a t  0 8 0 0  
and 2 0 0 0  h r . from 7 d a y s  preparturn t o  2 d a y s  p o s t p a r t u m . 
Mares were  a l l o w e d  t o  f o a l  i n  t h e  p a s t u r e . A 10 ml b l o o d  
s a m p le  was o b t a i n e d  from e a c h  o f  n i n e  f o a l s  ( f o u r  c o l t s , 
f i v e  f i l l i e s )  w i t h i n  6  h r . o f  b i r t h  and a t  24 and 48 h r . 
p o s t p a r t u m .
C i r c u l a t i n g  p r o g e s t i n  and c o r t i c o i d  l e v e l s  i n  t r i a l  2 
were d e t e r m i n e d  u s i n g  t h e  same c o m p e t i t i v e  p r o t e i n  b i n d i n g  
a s s a y  d e s c r i b e d  f o r  t r i a l  1 w i t h  s l i g h t  m o d i f i c a t i o n s .
Mean p r o g e s t e r o n e  and c o r t i c o i d  r e c o v e r y  r a t e s  f o r  t r i a l  2 
were 67% and 100%, r e s p e c t i v e l y . The CBG u s e d  i n  t h e  
s e c o n d  t r i a l  was d i l u t e d  t o  a 4.5% s t o c k  s o l u t i o n  w i t h  
sod iu m  p h o s p h a t e  b u f f e r  and c o r t i c o i d s  were e x t r a c t e d  
w i t h  6 . 0  ml o f  n a n o g ra d e  d i e t h y l  e i t h e r . The s o l v e n t  p h a s e  
c o n t a i n i n g  e x t r a c t e d  p r o g e s t i n s  o r  c o r t i c o i d s  was s e p a r a t e d  
from t h e  a q u e o u s  p la sm a  p h a s e  by sn a p  f r e e z i n g  t h e  p la sm a  
l a y e r  a t  -40C  i n  an i s o p r o p y l  a l c o h o l  and dry  i c e  b a t h .  An 
a d j u s t a b l e  m i c r o l i t e r  p i p e t t e ?  was u s e d  t o  add F u l l e r ’ s  
e a r t h  t o  t h e  a s s a y  t u b e s . L a b e l l e d  a n t i g e n  u s e d  was 1 , 2 -  
*̂ H -  c o r t  i c o s t e r o n e  ( 1 0 0  n C i / t u b e ) .  P o o l e d  cow p la sm a  was 
a n a l y z e d  w i t h  t h e  a s s a y . E s t r o g e n  l e v e l s  i n  t r i a l  2 were  
d e t e r m i n e d  u s i n g  t h e  same RIA p r o c e d u r e  d e s c r i b e d  f o r  
t r i a l  1 .
L e a s t  s q u a r e s  a n a l y s i s  o f  v a r i a n c e  ( H a r v e y , 1 9 6 0 )  was  
a p p l i e d  t o  t h e  d a t a  t o  d e t e r m i n e  t h e  e f f e c t  o f  m a r e , t im e  
o f  b l o o d  c o l l e c t i o n , day and t im e  by day i n t e r a c t i o n  on
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p r o g e s t i n ,  e s t r o g e n  and c o r t i c o i d  l e v e l s .  L i n e a r  c o n t r a s t s  
among t h e  day means w ere  i n c l u d e d  t o  f u r t h e r  d e f i n e  t h e  
t r e n d  o f  hormone l e v e l s  b e f o r e , d u r i n g  and a f t e r  p a r t u r i ­
t i o n  . L e a s t  s q u a r e s  a n a l y s i s  o f  v a r i a n c e  was a l s o  u s e d  t o  
t e s t  f o r  d i f f e r e n c e s  i n  f o a l  p la sm a  hormone l e v e l s .
E xp er i m e n t  I I . I n d u c t i o n  o f  E s t r u s  i n  Mares a f t e r  F o a l  
Heat w i t h  P r o s t a g l a n d i n  F2a •
S i n c e  s e v e r a l  workers have  r e p o r t e d  d e t r i m e n t a l  e f f e c t s  
o f  b r e e d i n g  mares  on f o a l  h e a t , two t r i a l s  w ere  d e s i g n e d  
t o  a s s e s s  t h e  p o s s i b i l i t y  o f  i n d u c i n g  e s t r u s  w i t h  p r o s t a ­
g l a n d i n  F2  a (PGF2ct) s h o r t l y  a f t e r  f o a l  e s t r u s , t h e r e b y  r e ­
d u c i n g  t h e  i n t e r v a l  from f o a l i n g  t o  r e b r e e d i n g .
In t h e  s p r i n g  o f  1974  ( t r i a l  1 )  a t o t a l  o f  14 Q u a r te r  
Horse mares  r a n g i n g  i n  a g e  from 5 t o  13 y r . w ere  a s s i g n e d  
t o  t h e  s t u d y . The m ares  w ere  g r a z e d  on a p erm anent  p a s t u r e  
c o n s i s t i n g  o f  c l o v e r , b a h i a , d a l l a s  and c o a s t a l  bermuda­
g r a s s  . F o l l o w i n g  p a r t u r i t i o n , m ares  w ere  c h e c k e d  d a i l y  
f o r  f o a l  e s t r u s  u s i n g  a c o m b i n a t i o n  o f  p a s t u r e , c o r r a l  and 
bar t e a s i n g . The p a s t u r e  method was u s e d  i n  o r d e r  t o  
s i m u l a t e  ’’n a t u r a l ' '  c o n d i t i o n s  and c o n s i s t e d  o f  r i d i n g  an  
e x p e r i e n c e d  s t a l l i o n  among a band o f  mares  and p e r m i t t i n g  
t h e  s t u d  t o  t e a s e  t h e  f e m a l e s  a t  w i l l .  In t h e  s e c o n d  p r o ­
c e d u r e  a t e a s e r  s t a l l i o n  was p l a c e d  i n  a c o r r a l , w i t h  t h e  
m ares  i n  a s u r r o u n d i n g  p a d d o c k . The t h i r d  method e n t a i l e d  
l e a d i n g  e a c h  mare t o  a b a r r i e r  ( b a r )  b e t w e e n  t h e  mare and
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s t a l l i o n  and a l l o w i n g  t h e  s t a l l i o n  t o  t e a s e . Whenever a
s t a l l i o n  became l e t h a r g i c  he was r e p l a c e d .  E s t r u s  was
b a se d  on t h e  f o l l o w i n g  c r i t e r i a :  t a i l  r a i s i n g ,  s q u a t t i n g ,
u r i n a t i n g  and e v e r s i o n  o f  t h e  v u l v a r  l a b i a  ( w i n k i n g ) . Mares
w ere  r e c t a l l y  p a l p a t e d  d a i l y  d u r i n g  f o a l  e s t r u s  t o  d e t e c t
o v u l a t i o n . On day 6  and 7 a f t e r  f o a l  e s t r u s , f i v e  m ares
w ere  g i v e n  15 mg s u b c u t a n e o u s  (SC) i n j e c t i o n s  o f  PGF2 a -  tham 
19s a l t  and f o u r  mares  were i n j e c t e d  w i t h  10 mg (SC) i n j e c -
20
t i o n s  o f  PGF2a f r e e  a c i d  ( 1 . 3 4  mg o f  PGF2 a -  tham s a l t  
i s  e q u i v a l e n t  t o  1 . 0 0  mg o f  PGF2 a f r e e  a c i d ) . C o n t r o l  m ares  
w ere i n j e c t e d  w i t h  an e q u a l  volume o f  s t e r i l e  s a l i n e . B lo o d  
s a m p l e s  ( 1 0  m l ) f o r  p r o g e s t i n  d e t e r m i n a t i o n  were c o l l e c t e d  
by j u g u l a r  p u n c t u r e  15  m i n . p r i o r  t o  and f o l l o w i n g  e a c h
PGFr. i n j e c t i o n  and e a c h  day t h e r e a f t e r  u n t i l  d e t e c t  i o n  o f
2 a
e s t r u s . The s a m p l e s  w ere  c o l l e c t e d  i n t o  e v a c u a t e d  g l a s s  
t u b e s  c o n t a i n i n g  sod iu m  h e p a r i n  a s  t h e  a n t i c o g u l a n t  and 
t h e  p la sm a  s t o r e d  a t  -20C  i n  g l a s s  s c r e w  c a p  v i a l s  u n t i l  
a s s a y e d . P r o g e s t i n  c o n c e n t r a t i o n s  f o r  t h e  PGF2 a t r e a t e d  
m ares  were d e t e r m i n e d  u s i n g  t h e  c o m p e t i t i v e  p r o t e i n  b i n d ­
i n g  a s s a y  d e s c r i b e d  f o r  t r i a l  1 o f  t h e  f i r s t  e x p e r i m e n t .
^ P G F o “ tham s a l t ,  The Upjohn Company, K a lam azoo ,  
M ich .  2a
20
PGFo ~ f r e e  a c i d ,  G. D. S e a r l e  and Company,  
C h i c a g o ,  I l i .
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Mares were o b s e r v e d  f o r  s i d e  e f f e c t s  a f t e r  e a c h  PGF0 a
t r e a t m e n t  and were h e a t  c h e c k e d  e m p lo y i n g  t h e  m eth od s  p r e ­
v i o u s l y  d e s c r i b e d  a t  l e a s t  o n c e  a day f o l l o w i n g  i n j e c t i o n s  
o f  PGF0  o r  s t e r i l e  s a l i n e . T h o se  d e t e c t e d  i n  h e a t  w ere  
r e c t a l l y  p a l p a t e d  d a i l y  t o  d e t e r m i n e  t i m e  o f  o v u l a t i o n .
A l l  mares  i n  t r i a l  1 were handmated t o  a Q u a r te r  Horse  
s t a l l i o n  (LSU # 1 0 ) .
A t o t a l  o f  16 Q u a r te r  H orse  mares  r a n g i n g  i n  a g e  from
3 t o  3 0  y r . were u s e d  i n  t r i a l  2 t o  d e t e r m i n e  t h e  e f f e c t
® 21 on t h e  e s t r o u s  c y c l e  o f  t h e  p o s t p a r t u m
l a c t a t i n g  e q u i n e  f e m a l e . F o l l o w i n g  p a r t u r i t i o n  t h e  m ares
were  c h e c k e d  d a i l y  f o r  f o a l  e s t r u s  a s  d e s c r i b e d  f o r  t r i a l
1 and p a l p a t e d  d a i l y  d u r i n g  f o a l  h e a t  t o  d e t e c t  o v u l a t i o n .
S i x  and 7 d a y s  f o l l o w i n g  t h e  en d  o f  f o a l  e s t r u s , n i n e  m ares
®
were i n j e c t e d  s u b c u t a n e o u s l y  (SC) w i t h  15 mg o f  P r o s t i n  F2  a 
and t h e  s e v e n  c o n t r o l  mares  were  g i v e n  an e q u a l  volume  
(3  m l ) o f  s t e r i l e  s a l i n e . B lo o d  s a m p l e s  f o r  p r o g e s t i n  
d e t e r m i n a t i o n  were o b t a i n e d  by j u g u l a r  p u n c t u r e  15 min  
p r i o r  t o  and f o l l o w i n g  e a c h  P r o s t i n  F2a o r  s a l i n e  i n j e c ­
t i o n  and e a c h  day t h e r e a f t e r  u n t i l  d e t e c t i o n  o f  e s t r u s . 
S u b s e q u e n t  p r o c e d u r e s  f o l l o w e d  i n  t h e  s t o r a g e  o f  b l o o d  
s a m p l e s , d e t e r m i n a t i o n  o f  p r o g e s t i n s , and d e t e c t i o n  o f
2 1
P r o s t i n  F2  a l p h a w  ( d i n o p r o s t  t r o m e t h a m i n e ) ,  The 
Upjohn Company, K a lam azoo ,  M ich .
e s t r u s  and o v u l a t i o n  w ere  t h e  same a s  t h o s e  d e s c r i b e d  f o r  
t r i a l  1 .  E i g h t  t r e a t e d  and f i v e  c o n t r o l  m ares  were han d -  
mated t o  t h e  s t a l l i o n  LSU # 2 0  w h i l e  one  t r e a t e d  and two  
c o n t r o l  f e m a l e s  w ere  m ated  t o  LSU # 1 0 .  Mares i n  b o t h  
t r i a l s  w ere  r e c t a l l y  p a l p a t e d  6 0  d a y s  f o l l o w i n g  t h e  l a s t  
b r e e d i n g  t o  c o n f i r m  p r e g n a n c y .
S t a t i s t i c a l  a n a l y s e s  o f  d a t a  were  p e r fo r m e d  u s i n g  
l e a s t  s q u a r e s  p r o c e d u r e s  a s  o u t l i n e d  by Harvey  ( 1 9 6 0 ) .
CHAPTER IV
RESULTS AND DISCUSSION
Two e x p e r i m e n t s  c o n s i s t i n g  o f  two t r i a l s  e a c h  w ere  
c o n d u c t e d  t o  d e t e r m i n e  t h e  e n d o c r i n e  s t a t u s  o f  t h e  p e r i -  
p a r t u r i e n t  mare and newborn f o a l  (E x p e r im e n t  I ) and t o  
a s s e s s  t h e  p o s s i b i l i t y  o f  u s i n g  p r o s t a g l a n d i n  Fg a (PGFg a ) 
t o  c o n t r o l  t h e  e s t r o u s  c y c l e  o f  t h e  p o s t p a r t u m  mare  
( E x p e r im e n t  I I ) . The r e s u l t s  o f  e a c h  s t u d y  w i l l  be p r e ­
s e n t e d  s e p a r a t e l y  and a g e n e r a l  d i s c u s s i o n  w i l l  f o l l o w  i n  
w h ich  t h e  r e s u l t s  w i l l  be b r o u g h t  t o  b e a r  upon t h e  p rob lem  
o f  p o o r  r e p r o d u c t i v e  e f f i c i e n c y  i n  m a r e s .
E x p e r im e n t  I . P la sm a  P r o g e s t i n , E s t r o g e n  and C o r t i c o i d  
Le v e l s  i n  t h e  Mare and Newborn F o a l .
A l t h o u g h  t h e  e n d o c r i n e  s t a t u s  o f  t h e  mare d u r i n g  
g e s t a t i o n  has  b een  s t u d i e d  t o  some e x t e n t , t o  o u r  k n o w le d g e  
no s y s t e m a t i c  work has  b e en  done t o  c h a r a c t e r i z e  t h e  b l o o d  
p r o f i l e  o f  p r o g e s t  i n s , e s t r o g e n s  and c o r t i c o i d s  a t  t h e  
t im e  o f  p a r t u r i t i o n .  A c o m p a r i s o n  o f  t h e s e  hormone l e v e l s  
i n  "normal" f o a l i n g  m ares  w i t h  t h o s e  t h a t  h a b i t u a l l y  a b o r t  
may l e a d  t o  a g r e a t e r  u n d e r s t a n d i n g  o f  t h e  c a u s e s  o f  
e q u i n e  a b o r t i o n .
Tr i a l  1 . In  t h e  i n i t i a l  t r i a l , b l o o d  s a m p l e s  f o r  
hormone d e t e r m i n a t i o n  were c o l l e c t e d  from n i n e  m ares  f o u r  
t i m e s  d a i l y  a t  0 6 0 0 ,  1 2 0 0 ,  1 8 0 0  and 2 4 0 0  h r .  from 7 d a y s
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p re p a r tu m  t h r o u g h  day  2 p o s t p a r t u m .  L e a s t  s q u a r e s  a n a l y s i s  
o f  v a r i a n c e  r e v e a l e d  a d i f f e r e n c e  (P < . 0 1 )  i n  p r o g e s t i n  
l e v e l s  among d a y s  and m a r e s .  The mean p r o g e s t i n  c o n c e n t r a ­
t i o n s  i n  b l o o d  o f  p rep a r tu m  m ares  rem a in e d  r e l a t i v e l y  s t a b l e  
( b e tw e e n  10 and 13 n g / m l ) from day  7 t h r o u g h  day 3 p rep a r tu m  
( t a b l e  2 ) .  L i n e a r  c o n t r a s t s  among t h e  day means r e v e a l e d  
a d e c l i n e  (P < . 0 1 )  i n  p r o g e s t i n  c o n c e n t r a t  i o n s  from 1 3 . 4  i  
.6  n g /m l  on day  3 p rep a r tu m  t o  3 . 2  -  . 5  n g /m l  on t h e  day o f  
p a r t u r i t i o n  ( f i g u r e  1 ) .  A drop (P< . 0 1 )  i n  p r o g e s t i n s  a l s o  
o c c u r r e d  from day 1 p rep a r tu m  ( 9 . 7  t  o5  ng / m l ) t o  t h e  day  
o f  f o a l i n g . L e v e l s  among m ares  v a r i e d  (P < . 0 1 )  from a mean 
o f  7 . 1  i  1 . 4  n g /m l  t o  a mean o f  1 2 . 9  t  . 5  n g /m l  ( t a b l e  3 ) .  
The t r e n d  i n  p r o g e s t i n  l e v e l s  i n  t h i s  t r i a l  i s  s i m i l a r  t o  
t h a t  r e p o r t e d  by Sm ith  ( 1 9 7 4 )  and H o l t a n  e t̂ a l . , ( 1 9 7 5 a )  
f o r  t h e  l a s t  3 0  d a y s  o f  e q u i n e  p r e g n a n c y . They r e p o r t e d  an 
i n c r e a s e  i n  p r o g e s t i n  l e v e l s  by 5 d a y s  p rep a r tu m  and a s u b ­
s e q u e n t  d e c l i n e  t o  l e s s  t h a n  . 5  n g /m l  by day 1 p o s t p a r t u m . 
H ow ever , i n  a s i m i l a r  s t u d y , No den  ejt a l . ( 1 9 7 5 )  r e p o r t e d  
t h a t  b l o o d  p r o g e s t e r o n e  l e v e l s  a v e r a g e d  24 n g /m l  2 d ays  
b e f o r e  p a r t u r i t i o n  and d e c r e a s e d  t o  3 . 3  n g /m l  on t h e  day o f  
f o a l i n g . A l l e n  and H a d le y  ( 1 9 7 3 )  and A l l e n  and H adley  
( 1 9 7 4 )  a l s o  e n c o u n t e r e d  l a r g e  i n d i v i d u a l  v a r i a t i o n s  i n  
p r o g e s t e r o n e  l e v e l s  i n  mares  d u r i n g  p r e g n a n c y .
The mean e s t r o g e n  c o n c e n t r a t i o n s  i n  t h e  b l o o d  o f  mares  
a r e  p r e s e n t e d  i n  t a b l e  2 .  T o t a l  e s t r o g e n  l e v e l s  rem a in e d  
e s s e n t i a l l y  unchanged  from day 7 t h r o u g h  day 3 p rep a r tu m
TABLE 2. MEAN PLASMA PROGESTIN, ESTROGEN AND CORTICOID LEVELS IN THE
PERIPARTURIENT MARE (TRIAL l).a
Days
p r e -  and P r o g e s t i n E s t r o g e n C o r t i c o i d
p o s t p a r t u m nb ( n g / m l ) nc ( p g / m l ) nd ( n g / m l )
- 7 1 0 1 2 . 3 + 1 . 1 1 1 3 1 6 . 4
+ 1 6 . 7 8 8 1 . 4 + 1 8 . 5
- 6 14 1 0 . 4 + .9 15 2 8 7 . 8 + 1 3 . 3 1 0 1 0 5 . 1 + 1 6 . 0
- 5 19 1 0 . 6 + .9 19 3 0 6 . 5 + 1 1 . 4 19 1 1 2 . 4 + 1 5 . 0
- 4 23 1 1 . 7 + .6 2 0 2 7 9 . 7 + 1 1 . 0 23 9 7 . 2 + 1 0 . 7
- 3 2 2 1 3 . 4 + .6 18 3 0 6 . 2 + 1 1 . 4 2 2 8 5 . 8 + 1 0 . 8
- 2 27 1 2 . 3 + .6 25 2 6 9 . 5 + 9 . 5 27 9 9 . 9 + 9 . 6
- 1 29 9 . 7 + .5 24 2 6 2 . 2 + 9 . 6 29 1 1 0 . 1 + 9 . 3
0 28 3 . 2 + .5 27 1 9 3 . 4 + 9 . 0 26 1 4 0 . 0 + 9 . 8
+ 1 23 .9 + . 9 2 0 1 4 8 . 2 + 1 1 . 0 23 9 2 . 6 + 1 4 . 2
+ 2 13 .6 + .9 1 1 1 3 3 . 5 + 1 4 . 8 1 1 9 0 . 5 + 1 7 . 7
a +
L e a s t  s q u a r e  mean p la sm a  c o n c e n t r a t i o n s  -  s t a n d a r d  e r r o r  a d j u s t e d  f o r  mare,
t im e  o f  b l o o d  c o l l e c t i o n  and t im e  by day i n t e r a c t i o n .
•i-
Number o f s a m p l e s c o n t r i b u t i n g mean v a l u e s f o r p r o g e s t i n .
c
Number o f s a m p le s c o n t r i b u t i n g mean v a l u e s f o r e s t r o g e n .
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Figure 1. Mean plasma progestin concentrations in
mares from day 7 prepartum through parturition to day 2
postpartum (trial 1).
TABLE 3. EFFECT OF MARE ON PLASMA PROGESTIN, ESTROGEN, AND CORTICOID LEVELS
(TRIAL 1).a
Mare P r o g e s t i n E s t r o g e n C o r t i c o i d
number nb ( n g / m l ) nc ( p g / m l ) nd ( n g / m l )
1 0 27 7 . 1 + .6 25 2 6 8 . 2 + 9 . 6 27 1 1 9 . 6 + 9 . 6
1 1 32 8 . 8 + .5 29 2 2 7 . 2 + 8 . 8 26 1 5 6 . 7 + 9 . 8
1 2 32 7 . 7 + .5 29 2 5 1 . 2 + 8 . 8 32 1 2 1 . 0 + 8 . 7
L5 15 7 . 1 + .8 17 2 2 3 . 4 + 1 1 . 7 15 5 5 . 8 + 1 3 . 3
L8 5 7 . 1 + 1 . 4 5 2 4 0 . 8 + 2 1 . 6 3 7 5 . 9 + 2 9 . 0
17 31 12 .9 + .5 25 2 7 4 . 6 + 9 . 5 31 7 5 . 6 + 8 . 9
18 24 7 . 3 + .6 2 0 2 9 5 . 6 + 1 0 . 8 24 6 8 . 5 + 1 0 . 2
26 18 1 1 . 8 + .7 17 2 4 7 . 7 + 1 1 . 7 16 1 5 0 . 9 + 1 2 . 6
39 24 7 . 1 + .6 23 2 2 4 . 3 + 1 0 . 1 24 8 9 . 6 + 1 0 . 2
“1“
L e a s t  s q u a r e  means -  s t a n d a r d  e r r o r  a d j u s t e d  f o r  t im e  o f  b l o o d  c o l l e c t i o n ,  day  
and t im e  by day i n t e r a c t i o n .
b
Number o f s a m p le s c o n t r i b u t i n g mean v a l u e s f o r p r o g e s t i n .
c
Number o f s a m p le s c o n t r i b u t i n g mean v a l u e s f o r e s t r o g e n .
d
Number o f s a m p le s c o n t r i b u t i n g mean v a l u e s f o r c o r t i c o i d .
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( f i g u r e  2 ) .  On day 3 p r i o r  t o  f o a l i n g ,  t h e  mean e s t r o g e n  
c o n c e n t r a t i o n  was 3 0 6 . 2  t  1 1 . 4  p g / m l . C o n c e n t r a t i o n s  t h e n  
d e c l i n e d  r a t h e r  c o n s i s t e n t l y  t o  2 6 2 . 2  ± 9 . 6  p g /m l  on day  
1 preparturn (P < . 0 1 )  and c o n t i n u e d  t o  d e c l i n e  t o  1 9 3 . 4  -
9 . 0  p g /m l  on t h e  day o f  p a r t u r i t i o n  (P < . 0 1 ) .  L e v e l s  
s u b s e q u e n t l y  d e c l i n e d  t o  1 3 3 . 5  -  1 4 . 8  p g /m l  on day 2 a f t e r  
f o a l i n g . E s t r o g e n s  w ere  q u i t e  v a r i a b l e  among mares  (P < . 0 1 )  
w i t h  l e v e l s  v a r y i n g  from a low  o f  2 2 3 . 4  1 1 1 . 7  p g /m l  t o  a 
h i g h  o f  2 9 5 . 6  ± 1 0 . 8  p g /m l  ( t a b l e  3 ) .  A s i m i l a r  t r e n d  i n  
e s t r o g e n  l e v e l s  was d e m o n s t r a t e d  by N e t t  e t  a l . ( 1 9 7 3 )
who c o l l e c t e d  b l o o d  s a m p l e s  from s i x  m ares  a t  4 - d a y  i n t e r ­
v a l s  from 300  d a y s  o f  g e s t a t i o n  u n t i l  p a r t u r i t i o n .
( e s t r o n e , e q u i l i n  and e q u i l e n i n )  l e v e l s  d e c l i n e d  s t e a d i l y  
d u r i n g  t h e  preparturn p e r i o d  w i t h  a p r e c i p i t i o u s  drop  o c c u r r ­
i n g  a t  p a r t u r i t i o n . However E2  ( e s t r a d i o l ) l e v e l s  rem a in ed  
r a t h e r  c o n s t a n t  f o r  t h e  30  d a y s  p r e c e d i n g  p a r t u r i t i o n .
In c o n t r a s t  t o  d e c r e a s i n g  p r o g e s t i n  and e s t r o g e n  
c o n c e n t r a t i o n s  mean c o r t i c o i d  l e v e l s  i n c r e a s e d  (P < . 0 1 )  
from 8 5 . 8  -  1 0 . 8  n g /m l  on day 3 preparturn t o  a peak  o f
1 4 0 . 0  -  9 . 8  n g /m l  on t h e  day o f  p a r t u r i t i o n  ( t a b l e  2 ) .
L e v e l s  t h e n  d e c r e a s e -  t o  9 0 . 5  t  1 7 , 7  ng / mi  on day 2 p o s t ­
partu m .  T h ere  was c o n s i d e r a b l e  (P < . 0 1 )  i n d i v i d u a l  v a r i a ­
t i o n  among mares  w i t h  means r a n g i n g  from  5 5 . 8  ± 1 3 . 3  t o  
1 5 6 . 7  -  9 . 8  n g /m l  ( t a b l e  3 ) .  The p a t t e r n  o f  i n c r e a s e d  
c o r t i c o i d  l e v e l s  a t  p a r t u r i t i o n  ( f i g u r e  3 )  was s i m i l a r  t o  
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Figure 2. Mean plasma estrogen concentrations in mares




















P a r t u r i t i o n
80
- 7  - 6  - 5  - 4  - 3  - 2  - 1  0 +1 +2
Day i n  R e l a t i o n  t o  P a r t u r i t i o n
Figure 3. Mean plasma corticoid concentrations in mares
from day 7 preparturn through parturition to day 2 post­
partum (trial 1).
e t  a l . , 1 9 7 0 ;  Hoffmann e t  a l . , 1 9 7 3 ;  S m ith  ert a l . , 1 9 7 3 )  
and so w s  ( K i l l i a n  et^ a l . ,  1 9 73;  Molokwu and W agner, 1 9 7 3 )  
e x c e p t  t h a t  c o n c e n t r a t  i o n s  w ere  h i g h e r  i n  m a r e s . H o w ev e r , 
o t h e r  r e s e a r c h e r s  have  r e p o r t e d  no ch a n g e  i n  c o r t i c o i d  
c o n e e n t r a t i o n s  n e a r  t h e  t im e  o f  p a r t u r i t i o n  i n  cows ( B r u s h ,  
1 9 5 8 ;  Shaw ejt a l . , I 9 6 0 ;  G a r v e r i c k  e t  a l . , 1 9 7 4 )  and sow s  
(Ash and H ea p , 1 9 7 5 ) .
As i l l u s t r a t e d  i n  f i g u r e  4 ,  p r o g e s t i n  and e s t r o g e n  
l e v e l s  d e c l i n e d  d u r i n g  t h e  f i n a l  48  h r . p r i o r  t o  p a r t u r i ­
t i o n  f o l l o w e d  by a peak  i n  c o r t i c o i d s  a t  t h e  t im e  o f  f o a l ­
i n g  . A s i m i l a r  t r e n d  i n  p r o g e s t i n  and c o r t i c o i d  l e v e l s  was  
o b s e r v e d  i n  s w i n e  by Molokwu and Wagner ( 1 9 7 3 )  and K i l l i a n  
e t  a l . ,  ( 1 9 7 3 )  who s u g g e s t e d  t h a t  i n c r e a s e d  c o r t i c o i d  c o n ­
c e n t r a t i o n s  a t  b i r t h  were a r e s u l t  r a t h e r  t h a n  an i n i t i a t o r  
o f  p a r t u r i t i o n .
S i n c e  p r e v i o u s  s t u d i e s  have  d e m o n s t r a t e d  t h e  o c c u r r e n c e  
o f  a d i u r n a l  v a r i a t i o n  o f  some p la sm a  s t e r i o d s  i n  o t h e r  
s p e c i e s  (W agner , 1 9 70;  MacAdam and E b e r h a r t , 1 9 7 2 ;  Wagner 
and O x e n r e i d e r , 1 9 7 2 ;  K i l l i a n  crt a l . ,  1 9 7 3 ) ,  b l o o d  s a m p l e s  
f o r  hormone d e t e r m i n a t i o n  were c o l l e c t e d  from m ares  i n  t h e  
m orning  and e v e n i n g . However t h e r e  was no e v i d e n e e  from  
t h e s e  d a t a  o f  d i u r n a l  v a r i a t i o n  i n  b l o o d  p r o g e s t i n  o r  
e s t r o g e n  c o n c e n t r a t i o n s  i n  t h e  p r e -  and p o s t p a r t u m  mare  
( f i g u r e  5 ) .  Mean p r o g e s t i n  c o n c e n t r a t i o n s  w ere  8 .3  -  . 4 ,
8 . 6  ± . 6 , 8 . 6  t  .4  and 8 . 6  ± .6  n g /m l  f o r  0 6 0 0 ,  1 2 0 0 ,  1800  
and 2 4 0 0  h r . ,  r e s p e c t i v e l y  ( t a b l e  4 ) .  E s t r o g e n  v a l u e s
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F i g u r e  4 .  Mean p la sm a  p r o g e s t i n ,  e s t r o g e n  and c o r t i c o i d  
c o n c e n t r a t i o n s  i n  mares  from day 7 p rep a r tu m  t h r o u g h  p a r t ­
u r i t i o n  t o  day 2 p o s t p a r t u m  ( t r i a l  1 ) .
TABLE 4. MEAN PLASMA PROGESTIN, ESTROGEN AND CORTICOID CONCENTRATIONS IN MARES
AT DIFFERENT COLLECTION TIMES (TRIAL l).a
Time o f  
b lo o d
c o l l e c t i o n  P r o g e s t i n  E s t r o g e n  C o r t i c o i d
( h r . )  n13 ( n g / m l )  nc ( p g / m l )  n^ ( n g / m l )
0600 66 8 . 3 i+ • 60 2 4 5 . 9
+
6 . 2 62 1 0 8 . 5 + 7 . 1
1200 39 8 . 6 -  .6 35 2 4 4 . 7
+
8 . 9 38 1 1 5 . 9 + 1 0 . 0
1800 63 8 . 6 ± .4 62 2 5 9 . 5 + 6 . 3 59 8 8 . 9 + 8 . 1
2 4 0 0 40 8 . 6 t  .6 33 2 5 1 . 2
+
9 . 8 39 9 2 . 8
+
1 0 . 1
L e a s t  s q u a r e  means ± s t a n d a r d  e r r o r  a d j u s t e d  f o r  m are ,  day and t im e  by day  
i n t e r a c t i o n .
Number o f  s a m p l e s  c o n t r i b u t i n g  mean v a l u e s  f o r  p r o g e s t i n .
c Number o f  s a m p l e s  c o n t r i b u t i n g  mean v a l u e s  f o r  e s t r o g e n ,  
d.Number o f  s a m p l e s  c o n t r i b u t i n g  mean v a l u e s  f o r  c o r t i c o i d .
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a v e r a g e d  2 4 5 . 9  -  6 . 2 ,  2 4 4 . 7  -  8 . 9 ,  2 5 9 . 5  -  6 . 3  and 2 5 1 . 2  t
9 . 8  p g /m l  f o r  0 6 0 0 ,  1 2 0 0 ,  1800  and 2 4 0 0  h r . ,  r e s p e c t i v e l y  
( t a b l e  4 ) .
In c o n t r a s t  m orn ing  s a m p l e s  t e n d e d  t o  have  a h i g h e r  
c o r t i c o i d  c o n c e n t r a t i o n  t h a n  e v e n i n g  s a m p l e s  ( f i g u r e  5 ) .
Mean 0 6 0 0  and 1200  h r . c o r t i c o i d  l e v e l s  w ere  1 0 8 . 5  -  7 .1  
and 1 1 5 . 9  -  1 0 . 0  n g /m l  compared w i t h  8 8 . 9  -  8 . 1  and 9 2 . 8  -
1 0 . 1  n g /m l  f o r  t h e  1 8 0 0  and 2 4 0 0  h r . c o l l e c t e d  s a m p l e s  
( t a b l e  4 ) .  A s i m i l a r  d i u r n a l  v a r i a t i o n  i n  p la sm a  c o r t i c o i d  
l e v e l s  has  b e e n  r e p o r t e d  i n  cows (W agner , 1 9 7 0 ;  MacAdam and  
E b e r h a r t , 1 9 7 2 ;  Wagner and O x e n r e i d e r , 1 9 7 2 ) ,  sow s  ( K i l l i a n  
e t  a l . ,  1 9 7 3 )  g e l d i n g s  ( Z o l o v i c k  e t  a l . ,  1 9 6 6 )  and i n  non­
p r e g n a n t  m ares  ( H o f f i s  e t  a l . ,  1 9 7 0 ;  B o t to m s  e t  a l . , 1 9 7 2 ) .
The l i t e r a t u r e  i s  d e v o i d  o f  i n f o r m a t  i o n  c o n c e r n i n g  t h e  
e n d o c r i n e  s t a t u s  o f  t h e  newborn f o a l  e x c e p t  f o r  t h e  e a r l y  
p r o g e s t e r o n e  s t u d y  o f  S h o r t  ( 1 9 5 9 )  on o n l y  t h r e e  f o a l s .
S i n c e  s u c h  i n f o r m a t  i o n  may be h e l p f u l  i n  d e t e r m i n i n g  t h e  
e t i o l o g y  o f  e q u i n e  a b o r t i o n , n e o n a t e  b l o o d  f o r  hormone d e ­
t e r m i n a t i o n  was t a k e n  by v e n i p u n c t u r e  from n i n e  f o a l s  ( f i v e  
c o l t s  and f o u r  f i l l i e s )  w i t h i n  3 h r . o f  b i r t h  and on s i x  
f o a l s  ( t h r e e  c o l t s  and t h r e e  f i l l i e s ) a t  24 h r . p o s t p a r t u m  
( t a b l e  5 ) .  The mean p la sm a  p r o g e s t i n  c o n c e n t r a t i o n s  i n  t h e  
newborn f o a l s  d e c r e a s e d  (P < . 0 5 )  from 1 6 . 4  -  1 . 9  n g /m l  a t  
b i r t h  t o  5 . 6  -  2 . 6  n g /m l  24 h r . p o s t p a r t u m  ( f i g u r e  6 ) .  A 
s i m i l a r  d e c l i n e  i n  p la sm a  p r o g e s t i n  l e v e l s  was o b s e r v e d  i n  
n e o n a t e  p i g s  by 24 and 48  h r . a f t e r  f a r r o w i n g  (Godke and D a y , 
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Figure 5. Mean plasma progestin, estrogen and corticoid
concentrations in mares at different collection times
(trial 1).
TABLE 5. MEAN PROGESTIN, ESTROGEN AND CORTICOID CONCENTRATIONS IN THE PERIPHERAL
PLASMA OF FOALS AT BIRTH AND ON DAY 1 POSTPARTUM (TRIAL l).a
Day i n  
r e l a t i o n  
t o  f o a l i n g nb
P r o g e s t i n
( n g / m l ) nc
E s t r o g e n
( p g / m l ) nd
C o r t i c o i d
( n g /m l )
0 9 1 6 . 4  ± 1 . 9 * 5 1 7 1 . 4  -  5 . 9 9
+ * 
1 1 4 . 3  -  8 . 7
+1 6 5 . 6  ± 2 . 6 4 1 6 7 . 9  i  5 . 0 6 6 9 . 4  t  1 2 . 2
aL e a s t  s q u a r e  means -  s t a n d a r d  e r r o r  a d j u s t e d  f o r  f o a l ,  day and s e x  by day  
i n t e r a c t i o n .
Number o f  s a m p l e s  c o n t r i b u t i n g  mean v a l u e s  f o r  p r o g e s t i n .
c Number o f  s a m p l e s  c o n t r i b u t i n g  mean v a l u e s  f o r  e s t r o g e n .
^Number o f  s a m p l e s  c o n t r i b u t i n g  mean v a l u e s  f o r  c o r t i c o i d .
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Day i n  R e l a t i o n  t o  F o a l i n g
F i g u r e  6 .  Mean p r o g e s t i n ,  e s t r o g e n  and c o r t i c o i d  c o n c e n ­
t r a t i o n s  i n  t h e  p e r i p h e r a l  p la sm a  o f  f o a l s  a t  t h e  t im e  o f  
b i r t h  and 24 h r .  p o s t p a r t u m  ( t r i a l  1 ) .
were h i g h  i n  u n b i l i c a l  c o r d  b l o o d  from t h r e e  f o a l s  when 
compared t o  mares  a t  p a r t u r i t i o n .  In t h e  p r e s e n t  s t u d y ,  
p la sm a  p r o g e s t i n  l e v e l s  i n  f o a l s  were a p p r o x i m a t e l y  f i v e  
t i m e s  g r e a t e r  t h a n  i n  t h e  p e r i p h e r a l  b l o o d  o f  t h e  mare on  
t h e  day o f  p a r t u r i t i o n .  T h ere  was no d i f f e r e n c e  ( t a b l e  6 )  
i n  mean p r o g e s t i n  c o n c e n t r a t i o n s  b e t w e e n  newborn c o l t s  
( 1 1 . 3  -  2 . 3  n g / m l )  and f i l l i e s  ( 1 0 . 8  -  2 . 3  n g / m l ) .
In c o n t r a s t  t o  p r o g e s t i n  l e v e l s  mean e s t r o g e n  v a l u e s  
( f i g u r e  6 )  i n  t h e  newborn f o a l s  were s i m i l a r  a t  f o a l i n g  
( 1 7 1 . 4  -  5 . 9  p g / m l )  and 24 h r .  l a t e r  ( 1 6 7 . 9  -  5 . 0  p g / m l ) .  
However,  newborn f i l l i e s  ( t a b l e  6 )  had a h i g h e r  (P< . 0 5 )  
p la sm a  e s t r o g e n  c o n c e n t r a t i o n  ( 1 8 3 . 2  -  4 . 5  p g / m l )  t h a n  
th e  newborn c o l t s  ( 1 5 6 . 0  t  6 . 4  p g / m l ) .
C o r t i c o i d  l e v e l s  i n  t h e  newborn f o a l s  dropped  (P < . 0 5 )  
s h a r p l y  from 1 1 4 . 3  -  8 . 7  n g /m l  a t  p a r t u r i t i o n  t o  6 9 . 4  -
1 2 . 2  ng /m l  24 h r .  p o s t p a r t u m  ( f i g u r e  6 ) .  T h i s  d e c l i n e  i n  
p lasm a c o r t i c o i d s  s u b s e q u e n t  t o  b i r t h  p o s s i b l y  r e f l e c t s  a 
r e c o v e r y  f rom  t h e  s t r e s s  o f  f o a l i n g .  T h ere  was no d i f f e r -  
c u c o  i n  mean c o r t i c o i d  l e v e l s  ( t a b l e  6 )  i n  t h e  p e r i p h e r a l  
p lasm a b e tw e e n  t h e  newborn c o l t s  ( 7 9 . 6  -  1 0 . 6  n g / m l )  and 
f i l l i e s  ( 1 0 4 . 1  -  1 0 . 6  n g / m l ) .
T r i a l  2 .  A r e l a t i v e l y  s m a l l  number o f  mares  was  
a v a i l a b l e  f o r  t h e  1974 t r i a l ,  t h e r e f o r e  t h e  s t u d y  was r e ­
p e a t e d  i n  1 9 7 5 .  A l t h o u g h  s t e r o i d  c o n c e n t r a t i o n s  i n  t h e  
i n i t i a l  t r i a l  were n o t  s i g n i f i c a n t l y  d i f f e r e n t  among t h e  
f o u r  l i m e s  o f  b lo o d  c o l l e c t i o n ,  p la sm a  c o r t i c o i d  l e v e l s
TABLE 6. EFFECT OF SEX ON MEAN PLASMA PROGESTIN, ESTROGEN AND CORTICOID LEVELS
IN THE NEWBORN FOAL (TRIAL l).a
Sex nb
P r o g e s t  i n  
( n g / m l ) nc
E s t r o g e n
( p g / m l ) nd
C o r t i c o i d
( n g /m l )
Male 7 1 1 . 3  ± 2 . 3 3 1 5 6 . 0  ± 6 . 4 7 7 9 . 6  ± 1 0 . 6
Female 8 1 0 . 8  1 2 . 3 6 1 8 3 . 2  -  4 . 5 * 8 1 0 4 . 1  -  1 0 . 6
a.L e a s t  s q u a r e  means  
i n t e r a c t i o n .
i  s t a n d a r d  e r r o r a d j u s t e d  f o r  f o a l ,  day and s e x  by day
^Number o f s a m p le s c o n t r i b u t  in g mean v a l u e s  f o r  p r o g e s t i n .
c
Number o f s a m p l e s c o n t r i b u t i n g mean v a l u e s  f o r  e s t r o g e n .
^Number o f s a m p l e s c o n t r i b u t i n g mean v a l u e s  f o r  c o r t i c o i d .
* S i g n i f i c a n t l y  h i g h e r  (P < . 0 5 )  t h a n  m a l e s .
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d i d  t e n d  t o  be h i g h e r  i n  t h e  m orn in g  c o l l e c t e d  s a m p l e s  
t h a n  i n  t h e  e v e n i n g  s a m p l e s .  T h e r e f o r e  b l o o d  s a m p l e s  i n  
t r i a l  2 were c o l l e c t e d  from n i n e  mares  t w i c e  d a i l y  a t  0 8 0 0  
and 2 0 0 0  h o u r s .
The t r e n d  i n  p la s m a  p r o g e s t i n  l e v e l s  i n  t r i a l  2 was  
i n  c l o s e  a g r e e m e n t  w i t h  t h a t  o b s e r v e d  i n  t h e  f i r s t  t r i a l  
e x c e p t  t h a t  v a l u e s  w ere  c o n s i d e r a b l y  l o w e r  ( t a b l e  7 ) .
L e v e l s  rem a in e d  b e t w e e n  4 . 5  t o  5 . 5  n g /m l  from day 7 t h r o u g h  
day 3 p rep a r tu m  ( f i g u r e  7 ) .  P r o g e s t i n  l e v e l s  t h e n  dropped  
(P < . 0 1 )  p r e c i p i t i o u s l y  from 5 . 3  -  . 6  n g /m l  on day  3 p r e ­
partum t o  n o n d e t e c t a b l e  l e v e l s  on t h e  day o f  p a r t u r i t i o n  
and r e m a in e d  a t  n e a r  n o n d e t e c t a b l e  l e v e l s  t h r o u g h  day 2 
p o s t p a r t u m .  P la sm a  p r o g e s t i n  c o n c e n t r a t i o n s  i n  t r i a l  2 
were d i f f e r e n t  (P < . 0 1 )  among m a r e s .  Mean l e v e l s  o f  t h e  
hormone v a r i e d  from a minimum o f  1 . 5  -  . 5  n g /m l  f o r  mare  
152 t o  a maximum o f  8 . 5  -  . 5  n g /m l  f o r  a n im a l  81 ( t a b l e  8 ) .  
The t r e n d s  i n  p r o g e s t i n  l e v e l s  i n  t h i s  s t u d y  a r e  s i m i l a r  
t o  t h o s e  r e c e n t l y  r e p o r t e d  by S m ith  ( 1 9 7 4 )  and H o l t a n  e t  
a l . ( 1 9 7 5 a )  w h ic h  show ed t h a t  l e v e l s  o f  t h i s  s t e r o i d  
i n c r e a s e d  t o  4 . 4  n g /m l  a t  5 d a y s  p rep a r tu m  t h e n  d e c l i n e d  
t o  l e s s  t h a n  . 5  n g /m l  by day 1 p o s t p a r t u m .  The r e l a t i v e l y  
low  p la sm a  p r o g e s t i n  l e v e l s  o b s e r v e d  i n  t r i a l  2 w ere  p o s s i ­
b l y  due t o  t h e  f a c t  t h a t  t h e  s a m p l e s  were a s s a y e d  a t  d i f ­
f e r e n t  t i m e s  and d i f f e r e n t  l a b o r a t o r y  t e c h n i c i a n s  a s s i s t e d  
i n  t h e  a s s a y .  A l s o ,  d i f f e r e n t  m ares  w ere  u s e d  i n  t h e  two  
t r i a l s .
TABLE 7. MEAN PLASMA PROGESTIN, ESTROGEN AND CORTICOID LEVELS IN THE
PERIPARTURIENT MARES (TRIAL 2).a
Days
p r e -  and 
p o s t p a r t u m hn
P r o g e s t i n
( n g / m l ) nc
E s t r o g e n  
( p g / m l ) _dn
C o r t i c o i d
( n g / m l )
- 7 14 5 . 1  ± .6 13 3 3 4 . 3  ± 1 5 . 3 13 5 2 . 5  ± 9 . 0
- 6 13 4 . 4  i .6 13 3 3 0 . 8  ± 1 5 . 3 13 8 4 . 8  ± 9 . 0
- 5 12 4 . 7  + .6 13 3 5 1 . 2  ± 1 5 . 2 12 8 9 . 4  ± 9 . 3
- 4 16 5 . 1  ± .5 16 3 1 0 . 6  ± 1 3 . 7 16 8 7 . 2  ± 8 . 0
- 3 14 5 . 3  ± .6 15 3 6 0 . 9  + 1 4 . 2 14 7 8 . 4  ± 8 . 6
- 2 14 5 . 0  ± .6 15 3 3 0 . 5  ± 1 4 . 2 14 8 9 . 8  ± 8 . 7
- 1 15 3 . 4  ± .5 15 3 1 3 . 6  ± 1 4 . 0 15 9 3 . 5  ± 8 . 2
0 18 0 . 0  + .5 18 1 9 8 . 8  + 1 2 . 7 18 7 7 . 9  ± 7 . 4
+1 16 0 . 3  ± .5 16 1 9 3 . 9  i  1 3 . 5 16 7 3 . 7  ± 7 . 9
+2 15 0 . 1  + .5 14 2 1 3 . 9  ± 1 4 . 5 14 5 7 . 4  ± 8 . 6
a
L e a s t  s q u a r e  means + s t a n d a r d  e r r o r  a d u s t e d  f o r  m are ,  t i m e  o f  b l o o d  c o l l e c t i o n  
and t im e  by day i n t e r a c t i o n .
Number o f  s a m p l e s  c o n t r i b u t i n g  mean v a l u e s  f o r  p r o g e s t i n .  
Number o f  s a m p l e s  c o n t r i b u t i n g  mean v a l u e s  f o r  e s t r o g e n .
d
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Figure 7. Mean plasma progestin concentrations in mares
from day 7 prepartum through parturition to day 2 post­
partum (trial 2).
TABLE 8. EFFECT OF MARE ON PLASMA PROGESTIN, ESTROGEN AND CORTICOID LEVELS
(TRIAL 2).a
Mare P r o g e s t i n E s t r o g e n C o r t i c o i d
number bn ( n g / m l ) cn ( p g / m l ) „dn ( n g / m l )
12 17 2 . 5 .5 17 3 3 2 , 7 + 1 3 . 2 17 1 1 1 . 0  -  7 . 7
16 14 2 . 1
+
.6 15 3 1 7 . 4
+
1 4 . 1 14 7 9 , 9  t  8 . 6
37 19 1 . 8 + .5 19 3 0 3 . 3 + 1 2 . 4 19 8 7 , 8  -  7 . 3
39 20 4 . 1 + ,5 19 2 7 5 . 9 + 1 2 . 4 20 1 0 1 . 2  ± 7 , 1
41 6 3 , 5 + ,9 6 2 8 3 . 8 + 2 3 . 0 6 8 0 . 5  -  1 3 . 5
81 19 8 . 5 + . 5 18 3 0 0 , 7 + 1 2 . 7 18 6 7 . 1  ± 7 . 5
112 16 3 . 1 + . 5 16 2 9 5 . 6 + 1 3 . 6 16 7 5 . 2  ± 8 . 0
152 17 1 . 5 + .5 18 2 9 3 . 2 + 1 2 . 7 17 6 2 . 5  -  7 . 7
162 19 2 . 9 + . 5 20 2 4 2 . 0 + 1 2 . 0 18 4 1 . 0  ± 7 . 5
a L e a s t  s q u a r e  means i  s t a n d a r d  e r r o r  a d j u s t e d  f o r  t i m e  o f  b l o o d  c o l l e c t i o n ,  day  
and t i m e  by day i n t e r a c t i o n ,
^Number o f  s a m p l e s  c o n t r i b u t i n g  mean v a l u e s  f o r  p r o g e s t i n .
c Number o f  s a m p l e s  c o n t r i b u t i n g  mean v a l u e s  f o r  e s t r o g e n .
^Number o f  s a m p l e s  c o n t r i b u t i n g  mean v a l u e s  f o r  c o r t i c o i d .
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The c o n c e n t r a t i o n  o f  t o t a l  p la sm a  e s t r o g e n s  f o l l o w e d  
a p a t t e r n  s i m i l a r  t o  t h a t  d e s c r i b e d  i n  t r i a l  1 w i t h  l e v e l s  
f l u c t u a t i n g  b e t w e e n  3 1 0  and 3 6 0  p g /m l  from day  7 t h r o u g h  
day 3 p rep a r tu m  ( t a b l e  7 ) .  T h er e  was a t r e n d  ( f i g u r e  8 )  
to w a r d  d e c r e a s i n g  (P < . 0 1 )  e s t r o g e n  l e v e l s  b e g i n n i n g  on day
3 ( 3 6 0 . 9  -  1 4 . 2  p g / m l )  p r i o r  t o  f o a l i n g  and c o n t i n u i n g  
t h r o u g h  t h e  day o f  f o a l i n g  ( 1 9 8 . 8  i  1 2 . 7  p g / m l ) .  L e v e l s  
f u r t h e r  d e c l i n e d  t o  1 9 3 . 9  -  1 3 . 5  p g /m l  on day 1 p o s t p a r t u m  
but  i n c r e a s e d  s l i g h t l y  on day 2 a f t e r  f o a l i n g  ( 2 1 3 . 9  -
1 4 . 5  p g / m l ) .  S i m i l a r  t r e n d s  i n  e s t r o g e n  l e v e l s  were r e ­
p o r t e d  by N e t t  e t  a l .  ( 1 9 7 5 )  d u r i n g  t h e  3 0  d a y s  p r e c e d i n g  
e q u i n e  p a r t u r i t i o n .
The c h a n g e s  i n  c o r t i c o i d  l e v e l s  from day 7 t h r o u g h  day  
1 p rep a r tu m  i n  t r i a l  2 w ere  i n  g e n e r a l  a g r e e m e n t  w i t h  t h o s e  
r e p o r t e d  i n  t r i a l  1 e x c e p t  t h a t  c o n c e n t r a t i o n s  w ere  lo w e r  
( t a b l e  7 ) .  Mean c o r t i c o i d  l e v e l s  i n c r e a s e d  from 5 2 . 5  -
9 . 0  n g /m l  on day 7 p r i o r  t o  f o a l i n g  t o  8 4 . 8  ± 9 . 0  n g /m l  on  
day 6 p rep a r tu m  ( f i g u r e  9 ) .  L e v e l s  t h e n  v a r i e d  b e t w e e n  
7 8 . 4  -  8 . 6  n g /m l  and 9 3 . 5  -  8 . 2  n g /m l  u n t i l  t h e  day b e f o r e  
p a r t u r i t i o n . H o w ev er , i n  c o n t r a s t  t o  t h e  s h a r p  i n c r e a s e  i n  
c o r t i c o i d  l e v e l s  o b s e r v e d  on t h e  day o f  p a r t u r i t i o n  i n  t h e  
f i r s t  t r i a l , l e v e l s  i n  t r i a l  2 d e c r e a s e d  on t h e  day o f  f o a l ­
i n g  ( 7 7 . 9  -  7 . 4  n g / m l )  and c o n t i n u e d  t o  d e c l i n e  t h r o u g h  
day 2 p o s t p a r t u m  ( 5 7 . 4  -  8 . 6  n g / m l ) .  T h i s  d i s c r e p a n c y  i n  
c o r t i c o i d  l e v e l s  on t h e  day o f  p a r t u r i t i o n  may be due t o  
t h e  f a c t  t h a t  b l o o d  s a m p l e s  i n  t r i a l  1 were c o l l e c t e d  f o u r  
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Figure 8. Mean plasma estrogen concentrations in mares
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Figure 9. Mean plasma corticoid concentrations in mares
from day 7 prepartum through parturition to day 2 post­
partum (trial 2).
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s e c o n d  t r i a l ,  s a m p l e s  f o r  hormone d e t e r m i n a t i o n  were  
c o l l e c t e d  t w i c e  d a i l y  ( 0 8 0 0  and 2 0 0 0  h r . ) .  T h e r e f o r e  p e a k s  
i n  c o r t i c o i d  c o n c e n t r a t i o n s  n e a r  t h e  t im e  o f  f o a l i n g  may 
have  b een  m i s s e d  i n  t r i a l  2 .  I t  i s  a l s o  p o s s i b l e  t h a t  
mares  i n  t r i a l  2 e n c o u n t e r e d  l e s s  s t r e s s  d u r i n g  f o a l i n g  
t h a n  t h o s e  o f  t h e  p r e v i o u s  year ,  but  t h i s  s eem s  u n l i k e l y .
A l t h o u g h  no s t u d i e s  have b e e n  c o n d u c t e d  on c o r t i c o i d  
l e v e l s  i n  t h e  p e r i p a r t u r i e n t  m a r e , r e s u l t s  from b o v i n e  and  
p o r c i n e  s t u d i e s  s u g g e s t  t h a t  t h e r e  i s  a h i g h  d e g r e e  o f  
v a r i a b i l i t y  i n  c o r t i c o i d  c o n c e n t r a t i o n s  a t  t h e  t im e  o f  
p a r t u r i t i o n .  Adams and Wagner ( 1 9 7 0 ) ,  H eitzm an  e t  a l .  
( 1 9 7 0 )  and Hoffmann e t̂ a l . ( 1 9 7 3 )  o b s e r v e d  a s i g n i f i c a n t  
r i s e  i n  c o r t i c o i d  l e v e l s  n e a r  t h e  t i m e  o f  p a r t u r i t i o n  i n  
c a t t l e , w h i l e  Brush  ( 1 9 5 8 ) ,  Shaw <et a l . ( 1 9 6 0 )  and G a r v e r i c k  
e t  a l . ( 1 9 7 4 )  fo u n d  no p a r t i c u l a r  p a t t e r n  i n  t h e  l e v e l s  o f  
t h i s  compound i n  p e r i p a r t u r i e n t  c o w s . In  t h e  s o w , K i l l i a n  
e t  a l . ( 1 9 7 3 )  and Molokwu and Wagner ( 1 9 7 3 )  r e p o r t e d  a peak  
i n  c o r t i c o i d  l e v e l s  on t h e  day o f  f a r r o w i n g ,  b u t  Ash and 
Heap ( 1 9 7 5 )  o b s e r v e d  no c o n s i s t e n t  c h a n g e  a t  t h e  t im e  o f  
p a r t u r i t i o n  i n  t h i s  s p e c i e s .
A c o m p a r i s o n  o f  mean s t e r o i d  hormone l e v e l s  i n  t h e  
b l o o d  o f  t r i a l  1 and 2 mares  ( f i g u r e  1 0 )  r e v e a l e d  t h a t  
p la sm a  p r o g e s t i n  and e s t r o g e n  c o n c e n t r a t i o n s  f o l l o w e d  a 
s i m i l a r  p a t t e r n  i n  b o t h  t r i a l s  w i t h  l e v e l s  d r o p p in g  p r e -  
c i p i t i o u s l y  d u r in g  t h e  f i n a l  4 8  h r . p r e c e e d i n g  p a r t u r i t i o n . 
However mean c o r t i c o i d  l e v e l s  p ea k ed  on t h e  day o f  f o a l i n g  
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F i g u r e  1 0 .  Mean p la sm a  p r o g e s t i n ,  e s t r o g e n  and c o r t i c o i d  
c o n c e n t r a t i o n s  i n  m ares  from day 7 p r ep a r tu m  t h r o u g h  p a r t ­
u r i t i o n  t o  day 2 p o s t p a r t u m  ( t r i a l  2 ) .  T r i a l  1 v a l u e s  a r e  
i n c l u d e d  f o r  c o m p a r i s o n .
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m a r e s .  The t r e n d  i n  p r o g e s t i n  and e s t r o g e n  l e v e l s  f o r  t h e  
p e r i p a r t u r i e n t  m ares  i n  t r i a l  2 co m p a res  f a v o r a b l y  w i t h  
t h e  r e s u l t s  o f  N e t t  evt a l . ( 1 9 7 3 ) ,  S m ith  ( 1 9 7 4 )  and H o l t a n  
e t  a l .  ( 1 9 7 5 a ) . D i f f e r e n c e s  i n  c o r t i c o i d  c o n c e  nt  r a t  i o n  on  
t h e  day o f  f o a l i n g  i n  t h e  two t r i a l s  may h ave  b e e n  due t o  
t h e  f r e q u e n c y  o f  b l o o d  s a m p le  c o l l e c t i o n s  and t o  s t r e s s  
f a c t o r s  a l r e a d y  d i s c u s s e d .
No s i g n i f i c a n t  d i u r n a l  v a r i a t i o n  i n  hormone l e v e l s  
was d e t e c t e d  among t h e  f o u r  s a m p l i n g  p e r i o d s  i n  t r i a l  1 .  
However i n  v i e w  o f  t h e  d i u r n a l  t r e n d s  i n  c o r t i c o i d  l e v e l s  
o b s e r v e d  i n  t h e  i n i t i a l  t r i a l , b l o o d  s a m p l e s  f o r  hormone 
d e t e r m i n a t i o n  i n  t r i a l  2 w ere  c o l l e c t e d  t w i c e  d a i l y  a t  
0 8 0 0  and 2 0 0 0  h o u r s . S t a t i s t i c a l  a n a l y s i s  o f  t r i a l  2 d a t a  
r e v e a l e d  a s i g n i f i c a n t  d i u r n a l  v a r i a t i o n  i n  c o r t i c o i d  l e v e l s  
i n  t h e  p r e -  and p o s t p a r t u m  mare ( t a b l e  9 ) .  The mean 0 8 0 0  
h r . l e v e l  was 9 0 . 7  t  3 . 4  n g /m l  compared t o  6 6 . 2  -  3 . 9  n g /m l  
f o r  t h e  2 0 0 0  h r . c o l l e c t e d  s a m p l e s  ( f i g u r e  1 1 ) .  S i m i l a r  
t o  t h e  r e s u l t s  o f  t h e  i n i t i a l  t r i a l , p la sm a  p r o g e s t i n  and 
e s t r o g e n  c o n c e n t r a t i o n s  i n  t r i a l  2 show ed no d i u r n a l  v a r i a ­
t i o n  ( t a b l e  9 ) .  Mean p r o g e s t i n  l e v e l s  w ere  3 . 4  -  .2  n g /m l  
a t  0800  h r . and 3 . 4  -  . 2  n g /m l  a t  2 0 0 0  h r . ,  w h i l e  mean 
e s t r o g e n  c o n c e n t r a t i o n s  w ere  3 0 1 . 6  -  6 . 6  and 2 8 6 . 1  -  6 . 4  
p g /m l  f o r  0800  and 2 0 0 0  h r . , r e s p e c t i v e l y  ( f i g u r e  1 1 ) .
In o r d e r  t o  m o n i t o r  s t e r i o d  l e v e l s  i n  t h e  newborn f o a l s , 
n e o n a t e  b l o o d  was t a k e n  from f o u r  c o l t s  and f i v e  f i l l i e s  by 
v e n i p u n c t u r e  w i t h i n  6 h r . o f  b i r t h  and 24 and 48  h r .  p o s t ­
partum  ( t a b l e  1 0 ) .  Mean p la sm a  p r o g e s t i n  c o n c e n t r a t i o n s
TABLE 9. MEAN PLASMA PROGESTIN, ESTROGEN AND CORTICOID CONCENTRATIONS IN MARES
AT DIFFERENT COLLECTION TIMES (TRIAL 2).a
Time o f  
b l o o d
c o l l e c t i o n
( h r . ) nb
P r o g e s t i n
( n g / m l ) nc
E s t r o g e n
( p g / m l ) «dn
C o r t i c o i d
( n g / m l )
0800 74 3 . 4  t  .2 72 3 0 1 . 6  t  6 . 6 74 9 0 . 7  -  3 . 4 * *
2 0 0 0 73 3 . 4  1 .2 76 2 8 6 . 1  1 6 . 4 71 6 6 . 2  1 3 . 9
a .
L e a s t  s q u a r e  means 
i n t e r a c t i o n .
: -  s t a n d a r d  e r r o r a d j u s t e d  f o r  m are ,  day and t i m e  by day
^Number o f s a m p l e s c o n t r i b u t i n g mean v a l u e s  f o r  p r o g e s t i n .
c Number o f s a m p l e s c o n t r i b u t i n g mean v a l u e s  f o r  e s t r o g e n .
Number o f s a m p l e s c o n t r i b u t i n g mean v a l u e s  f o r  c o r t i c o i d .
* 5̂
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c/i 240  



















Time o f  B lo o d  C o l l e c t i o n  ( h r . )
F i g u r e  1 1 .  Mean p la sm a  p r o g e s t i n ,  e s t r o g e n  and c o r t i c o i d  
c o n c e n t r a t i o n s  i n  m ares  a t  d i f f e r e n t  c o l l e c t i o n  t i m e s  
( t r i a l  2 ) .
TABLE 10. MEAN PROGESTIN, ESTROGEN AND CORTICOID CONCENTRATIONS IN THE PERIPHERAL
PLASMA OF FOALS AT BIRTH AND AT 24 AND 48 HR. POSTPARTUM (TRIAL 2).a
Day i n  
r e l a t i o n  
t o  f o a l i n g nb
P r o g e s t i n
( n g / m l ) nc
E s t r o g e n
( p g / m l ) nd
C o r t i c o i d
( n g / m l )
0 8 2 . 6  -  . 5 * * 8 1 8 8 . 9  -  1 7 . 4 8 5 9 . 7  -  1 6 . 6
+1 7 0 . 8  ± .6 8 1 7 3 . 4  t  1 6 . 6 7 3 5 . 8  t  1 8 . 4
+2 8 0 . 3  1 .5 8 1 7 7 . 2  1 1 7 . 4 8 7 . 4  t  i 7 . o
a
L e a s t  s q u a r e  means  
i n t e r a c t i o n .
-  s t a n d a r d  <s r r o r a d j u s t e d  f o r  f o a l ,  s e x and s e x  by day
^Number o f s a m p l e s c o n t r i b u t i n g mean v a l u e s  f o r  p r o g e s t i n .
Q
Number o f s a m p l e s c o n t r i b u t i n g mean v a l u e s  f o r  e s t r o g e n .
Number o f  s a m p l e s  c o n t r i b u t i n g  mean v a l u e s  f o r  c o r t i c o i d .
** S i g n i f i c a n t l y  h i g h e r  (P < . 0 1 )  t h a n  l e v e l s  a t  24 and 4 8  h r .  p o s t p a r t u m .
ooUl
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d e c r e a s e d  (P < . 0 1 )  from 2 . 6  -  . 5  n g /m l  a t  b i r t h  t o  . 8  -  
. 6  n g /m l  24 h r .  l a t e r  and f u r t h e r  d e c l i n e d  t o  . 3  -  . 5  n g /  
ml a t  48  h r .  p o s t p a r t u m  ( f i g u r e  1 2 ) .  P r o g e s t i n  l e v e l s  on  
t h e  2 d a y s  p o s t p a r t u m  w ere  n o t  s i g n i f i c a n t l y  d i f f e r e n t .
T h e s e  f i n d i n g s  a r e  i n  a g r e e m e n t  w i t h  t h o s e  r e p o r t e d  f o r  
t h e  f i r s t  t r i a l  e x c e p t  t h a t  hormone v a l u e s  w ere  l o w e r  t h a n  
i n  t h e  p r e v i o u s  y e a r .  As p r e v i o u s l y  s t a t e d ,  t h i s  d i s c r e p ­
ancy  may be due t o  t i m e  o f  a s s a y ,  a n im a l  and t e c h n i c i a n  
d i f f e r e n c e s .  Sex  o f  t h e  f o a l  a p p e a r e d  t o  h ave  no e f f e c t  
on p r o g e s t i n  l e v e l s  s i n c e  m a le s  had a mean p r o g e s t i n  c o n ­
c e n t r a t i o n  o f  1 . 6  -  . 5  n g /m l  com pared t o  0 . 9  -  .4  n g /m l  
f o r  t h e  f e m a l e s  ( t a b l e  1 1 ) .
P la sm a  e s t r o g e n  l e v e l s  i n  t h e  newborn f o a l s  r e m a in e d  
f a i r l y  s t a b l e  d u r i n g  t h e  p e r i o d  o f  b l o o d  sa m p le  c o l l e c t i o n s
( f i g u r e  1 2 ) .  Mean e s t r o g e n  v a l u e s  w ere  1 8 8 . 9  ± 1 7 . 4  p g / m l
4*on t h e  day  o f  p a r t u r i t i o n ,  1 7 3 . 4  -  1 6 . 6  p g / m l  on day  1 and
1 7 7 . 2  -  1 7 . 4  p g /m l  on day 2 a f t e r  f o a l i n g  ( t a b l e  1 0 ) .  T h e s e  
v a l u e s  a r e  i n  c l o s e  a g r e e m e n t  w i t h  t h o s e  r e p o r t e d  i n  t h e  
i n i t i a l  t r i a l . In c o n t r a s t  t o  t h e  r e s u l t s  o f  t r i a l  1 s e x
o f  t h e  f o a l  had no e f f e c t  on mean e s t r o g e n  v a l u e s  i n  t h e  
p r e s e n t  t r i a l . Mean e s t r o g e n  l e v e l s  w ere  1 8 8 . 4  t  1 2 . 5  and
1 7 1 . 2  -  1 5 . 0  p g /m l  f o r  c o l t s  and f i l l i e s , r e s p e c t i v e l y  
( t a b l e  1 1 ) .
C i r c u l a t i n g  c o r t i c o i d  l e v e l s  i n  t h e  newborn f o a l s  d e ­
c r e a s e d  from 5 9 . 7  -  1 6 . 6  n g /m l  a t  b i r t h  t o  3 5 . 8  -  1 8 . 4  n g /m l  
24 h r . l a t e r  and c o n t i n u e d  t o  d e c r e a s e  t o  7 . 4  -  1 7 . 0  n g /m l  by  
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Day i n  R e l a t i o n  t o  F o a l i n g
F i g u r e  12„ Mean p r o g e s t i n ,  e s t r o g e n  and c o r t i c o i d  c o n ­
c e n t r a t i o n s  i n  t h e  p e r i p h e r a l  p la sm a  o f  f o a l s  a t  t h e  t im e  
o f  b i r t h  and 24 and 4 8  h r .  p o s t p a r t u m  ( t r i a l  2 ) .
TABLE 11. EFFECT OF SEX ON THE MEAN PLASMA PROGESTIN, ESTROGEN AND CORTICOID
LEVELS IN THE NEWBORN FOAL (TRIAL 2).a
Sex hn
P r o g e s t i n
( n g / m l ) nc
E s t r o g e n
( p g / m l ) nd
C o r t i c o i d
( n g / m l )
Male 12 1 . 6  -  .5 14 1 8 8 . 4  ± 1 2 . 5 12 3 2 . 0  ± 1 5 . 1
Female 11 0 . 9  -  .4 10 1 7 1 . 2  ± 1 5 . 0 11 3 6 . 6  ± 1 3 . 9
a
L e a s t s q u a r e  means -  s t a n d a r d e r r o r a d j u s t e d  f o r  t im e  o f b l o o d c o l l e c t i o n ,  day
and t im e  by day i n t e r a c t i o n .
^Number o f  s a m p le s  c o n t r i b u t i n g  mean v a l u e s  f o r  p r o g e s t i n .
Q
Number o f  s a m p l e s  c o n t r i b u t i n g  mean v a l u e s  f o r  e s t r o g e n .  
dNumber o f  s a m p l e s  c o n t r i b u t i n g  mean v a l u e s  f o r  c o r t i c o i d .
d e c r e a s e  i n  c o r t i c o i d  l e v e l s  was o b s e r v e d  f o r  newborn f o a l s  
i n  t h e  f i r s t  t r i a l .  A g a in  t h e r e  was no d i f f e r e n c e  ( t a b l e  
1 1 )  i n  c o r t i c o i d  c o n c e n t r a t i o n s  b e t w e e n  c o l t s  ( 3 2 . 0  ± 1 5 . 1  
n g / m l )  and f i l l i e s  ( 3 6 . 6  -  1 3 . 9  n g / m l ) .
The r e s u l t s  o f  t h i s  e x p e r i m e n t  i n d i c a t e  t h a t  p e r i p h e r a l  
p lasm a p r o g e s t i n  and e s t r o g e n  l e v e l s  d e c l i n e  d u r i n g  t h e  
48 h r .  p r e c e e d i n g  p a r t u r i t i o n  and t h a t  c o r t i c o i d  c o n c e n t r a ­
t i o n s  a r e  q u i t e  v a r i a b l e  i n  t h e  p e r i p a r t u r i e n t  m are .  A l s o ,  
t h e s e  d a t a  s u g g e s t  t h a t  p r o g e s t i n  and c o r t i c o i d  l e v e l s  d e ­
c l i n e  i n  t h e  Q u a r t e r  H orse  f o a l  d u r i n g  t h e  f i r s t  48  h r .  
p o s t p a r t u m .
E x p e r im e n t  I I . I n d u c t i o n  o f  E s t r u s  a f t e r  F o a l  Heat  w i t h  
P r o s t a g l a n d i n  F£a-
In a s e c o n d  s t u d y  two t r i a l s  w ere  c o n d u c t e d  t o  d e t e r ­
mine i f  p r o s t a g l a n d i n  F2  a (PGFga) c o u l d  be u s e d  t o  i n d u c e  
e s t r u s  i n  m ares  s h o r t l y  a f t e r  f o a l  h e a t  and t h u s  r e d u c e  
t h e  i n t e r v a l  from f o a l i n g  t o  r e b r e e d i n g  w h i l e  c i r c u m v e n t ­
in g  t h e  u n d e s i r a b l e  e f f e c t s  o f  b r e e d i n g  on t h e  f i r s t  p o s t ­
partum e s t r u s .
T r i a l  1 . In  t h e  i n i t i a l  t r i a l  14 Q u a r t e r  Horse  mares  
r a n g i n g  i n  a g e  from 5 t o  13 y e a r s  w ere  a l l o t t e d  t o  t h r e e  
t r e a t m e n t  g r o u p s .  On day 6 and day 7 a f t e r  f o a l  e s t r u s ,  
f o u r  mares  were g i v e n  a 10 mg s u b c u t a n e o u s  i n j e c t i o n  (SC) 
o f  PGF2 a - f r e e  a c i d  (PGF2  a) and f i v e  m ares  were i n j e c t e d  
w i t h  15 mg (SC) o f  PGFga - th a m  s a l t .  C o n t r o l  m ares  were  
g i v e n  i n j e c t i o n s  o f  an e q u a l  volume o f  s t e r i l e  s a l i n e .
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D a ta  on e s t r u s  and o v u l a t i o n  i n  PGF2 a t r e a t e d  and c o n ­
t r o l  m ares  a r e  p r e s e n t e d  i n  t a b l e  1 2 .  The mean i n t e r v a l  
from f o a l i n g  t o  t h e  o n s e t  o f  f o a l  e s t r u s  was s i m i l a r  f o r  
t h e  PGFiyt ( 8 . 5  ± 1 . 3  d a y s ) , PGF2 a -  tham s a l t  ( 1 0 . 4  ± 1 . 1  
d a y s )  and c o n t r o l  ( 7 . 2  -  1 . 1  d a y s )  m a r e s . T h e s e  v a l u e s  a r e  
i n  a g r e e m e n t  w i t h  t h o s e  r e p o r t e d  by C o n s t a n t i n e s c u  and  
Mauch ( 1 9 3 8 )  and Trum ( 1 9 5 0 )  who s t u d i e d  o v e r  a t h o u s a n d  
f o a l i n g s  o f  l i g h t  m a r e s . The i n t e r v a l  b e t w e e n  t h e  i n i t i a l  
i n j e c t i o n  and t h e  o n s e t  o f  e s t r u s  f o r  t h e  p r e s e n t  s t u d y  was  
s h o r t e r  (P < . 0 1 )  i n  t h e  PGF^ and PGFg a -  tham s a l t  t r e a t e d  
m ares  ( 5 . 0  -  2 . 7  and 5 . 0  -  2 . 5  d a y s , r e s p e c t i v e l y )  t h a n  i n  
t h e  c o n t r o l  f e m a l e s  ( 1 7 . 0  -  2 . 5  d a y s ) .  A l t h o u g h  l i n e a r  
c o n t r a s t s  r e v e a l e d  a d i f f e r e n c e  (P <. 0 1 )  i n  t h e  i n t e r v a l  
from t h e  i n i t i a l  i n j e c t i o n  t o  t h e  o n s e t  o f  e s t r u s  b e t w e e n  
t r e a t e d  and c o n t r o l  m ares  ( c o n t r o l  v s  PGF2 a , PGFga -  tham  
s a l t ) ,  t h e r e  was no d i f f e r e n e e  b e t w e e n  t h e  two PGF2  t r e a t ­
ment g r o u p s  (PGF2a v s  PGF2 a -  tham s a l t ) .  D o u g la s  and  
G i n t h e r  ( 1 9 7 2 ) ,  A l l e n  and Rowson ( 1 9 7 3 )  , Noden e t  a l . ,  ( 1 9 7 4 ) ,  
Thompson and W ith e r sp o o n  ( 1 9 7 4 )  and D o u g la s  and G i n t h e r  
( 1 9 7 5 a , b)  r e p o r t e d  t h a t  c y c l i n g  m ares  r e t u r n e d  t o  e s t r u s
1 . 5  t o  5 d a y s  f o l l o w i n g  t r e a t m e n t  w i t h  PGF2  a . T o l k s d o r f f  
( 1 9 7 5 )  and W i th e r s p o o n  e t̂ a l . ( 1 9 7 5 )  o b s e r v e d  t h a t  most  
l a c t a t i n g  p o s t p a r t u m  mares  show ed e s t r u s  5 d a y s  a f t e r  i n ­
j e c t i o n s  o f  t h e  PGF2 a a n a l o g u e  R S 9 3 9 0 .
A l l  t r e a t e d  and c o n t r o l  mares  o v u l a t e d  on t h e  s e c o n d  
e s t r u s  a f t e r  f o a l i n g  w i t h  mean t im e  i n t e r v a l s  from i n j e c t i o n
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TABLE 1 2 .  ESTRUS AND OVULATION IN PROSTAGLANDIN F2 « 
TREATED AND CONTROL MARES (TRIAL 1 ) .
I n t e r v a l  
b e t w e e n :
T r e a t e d
( d a y s )
PGF2 a -  
f r e e  ac id*
PGF2a -  
tham s a l t
C o n t r o l
( d a y s )
S a l i n e C
P a r t u r i t i o n  and  
f o a l  h e a t
F i r s t  i n j e c t i o n  
and e s t r u s
F i r s t  i n j e c t i o n  
and o v u l a t i o n
O n set  o f  2nd e s t r u s  
and o v u l a t i o n
O v u l a t i o n  and end  
o f  2nd e s t r u s
F o a l  h e a t  and  
2nd e s t r u s
F o a l i n g  and 2nd  
e s t r u s
F o a l i n g  and 2nd
8 . 5  -  1 . 3 d 1 0 . 4  -  1 . 1
_ ^  ^  **  
5 . 0  -  2 . 7
+
. **  
5 . 0  -  2 . 5
9 . 0  -  3 . 2  1 0 . 2  -  2 . 8
+
4 . 0  -  1 . 0
1 . 0  -  .2
* *
5 . 2  -  . 9
1 . 2  -  .2
+ * *
1 1 . 0  -  2 . 7  1 1 . 4  -  2 . 5
2 3 . 0  1  2 . 3 * *  2 4 . 6  -  2 . 1 * *  3 4 . 2  1 2 . 1
* * +  O A * *e s t r u s  o v u l a t i o n  2 7 . 0  -  2 . 7  2 9 . 2  -  2 . 4
7 . 2  I 1 . 1
1 7 . 0  I  2 . 5
21. 8  -  2 . 8
4 . 8  -  . 9
1 . 0  -  .2
2 4 . 8  -  2 . 5
+
3 9 . 0  -  2 . 4
A d m i n i s t e r e d  10 mg (SC) i n j e c t i o n  o f  PGF2a - f r e e  a c i d  on 
d a y s  6 and 7 a f t e r  end  o f  f o a l  h e a t  (4  m a r e s ) .
^ A d m i n i s t e r e d  15 mg (SC) i n j e c t i o n  o f  PGF2a - th am  s a l t  on  
d a y s  6 and 7 a f t e r  end  o f  f o a l  h e a t  (5  m a r e s ) .
c A d m i n i s t e r e d  1 . 5  ml s t e r i l e  s a l i n e  on d a y s  6 and 7 a f t e r  
end  o f  f o a l  h e a t  (5  m a r e s ) .
L e a s t  s q u a r e  mean t  s t a n d a r d  e r r o r .
S i g n i f i c a n t l y  s h o r t e r  (P < .0 5 )  t h a n  c o n t r o l s . 
S i g n i f i c a n t l y  s h o r t e r  ( P < . 0 1 )  t h a n  c o n t r o l s .
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t o  o v u l a t i o n  o f  9 . 0  ± 3 . 2  and 1 0 . 2  -  2 . 8  d a y s  f o r  t h e  PGF^ a 
and PGF2  a ~ tham s a l t  t r e a t e d  f e m a l e s  compared t o  2 1 . 8  -
2 . 8  d a y s  f o r  t h e  s a l i n e  i n j e c t e d  c o n t r o l s  (P < . 0 5 ) .  The 
mean i n t e r v a l s  from t r e a t m e n t  t o  o v u l a t i o n  o f  t r e a t e d  
m ares  i n  t h e  p r e s e n t  s t u d y  a g r e e  w i t h  t h e  r e s u l t s  o f  Noden  
e t  a l . ( 1 9 7 4 ) ,  D o u g la s  and G i n t h e r  ( 1 9 7 5 a )  and M i l l e r  
e t  a l . ( 1 9 7 6 )  who r e p o r t e d  t h a t  m ares  o v u l a t e d  8 t o  1 1 . 5  
d ays  f o l l o w i n g  PGF^a t r e a t m e n t .
O v u l a t i o n  i n  t h e  p r e s e n t  s t u d y  o c c u r r e d  on t h e  a v e r a g e
+ +4 . 0  -  1 . 0  d a y s  and 5 . 2  -  . 9  d a y s  a f t e r  t h e  o n s e t  o f  s e c o n d
e s t r u s  i n  PGF2 a and PGFga -  tham s a l t  t r e a t e d  mares  com-
4-
p a r e d  t o  4 . 8  -  . 9  d a y s  f o r  c o n t r o l s . In  c o n t r a s t  Noden  
e t  a l . ( 1 9 7 4 )  r e p o r t e d  t h a t  t h e  i n t e r v a l  from o n s e t  o f  e s t r u s  
t o  o v u l a t i o n  was l o n g e r  a f t e r  PGF2 a  was g i v e n  t o  c y c l i n g  
m a r e s . T r e a tm en t  o f  mares  w i t h  PGF2 a o r  PGF2  a -  tham s a l t  
i n  t h e  p r e s e n t  t r i a l  d i d  n o t  a l t e r  t h e  i n t e r v a l  from o v u l a ­
t i o n  t o  end  o f  e s t r u s  s i n c e  t r e a t e d  m ares  o v u l a t e d  1 . 0  -  
.2  and 1 . 2  -  . 2  d a y s  and c o n t r o l  f e m a l e s  1 . 0  -  . 2  d a y s  b e ­
f o r e  t h e  end  o f  e s t r u s . In  a s i m i l a r  s t u d y  Noden e t̂ a l .  
( 1 9 7 5 )  n o t e d  t h a t  t h e  i n t e r v a l  from o v u l a t i o n  t o  t h e  end  
o f  e s t r u s  was 1 . 6  d a y s  i n  PGFg a -  tham s a l t  t r e a t e d  c y c l i n g  
n o n l a c t a t i n g  m a r e s .
T r e a tm e n t  w i t h  PGFg a ( 1 1 . 0  -  2 . 7  d a y s ) o r  PGF2 a  -  tham 
s a l t  ( 1 1 . 4  -  2 . 5  d a y s ) s h o r t e n e d  (P < . 0 1 )  t h e  i n t e r v a l  from  
f o a l  h e a t  t o  t h e  o n s e t  o f  s e c o n d  e s t r u s  ( i n t e r e s t r u a l  
p e r i o d )  when compared t o  c o n t r o l s  ( 2 4 . 8  -  2 . 5  d a y s ) .
H ow ever ,  t h e r e  was no d i f f e r e n c e  i n  t h e  l e n g t h s  o f  i n t e r -  
e s t r u a l  p e r i o d s  b e t w e e n  t h e  two PGFg a t r e a t m e n t  g r o u p s  
(PGF2 a v s  PGFga -  tham s a l t ) .  T h e s e  i n t e r e s t r u a l  i n t e r v a l s  
i n  t h e  PGF2a t r e a t e d  m ares  compare f a v o r a b l y  w i t h  t h e  9 . 4  
d a y s  r e p o r t e d  by Noden e t  a l . ( 1 9 7 4 )  a f t e r  t r e a t m e n t  o f  
normal c y c l i n g  mares  w i t h  PGF2  -  tham s a l t .
As i l l u s t r a t e d  i n  f i g u r e  1 3 ,  t h e  i n t e r v a l  b e t w e e n  
f o a l i n g  and t h e  o n s e t  o f  t h e  s e c o n d  e s t r u s  was d e c r e a s e d  
(P < .0 1 )  a s  a r e s u l t  o f  t r e a t m e n t  w i t h  PGFga ( 2 3 . 0  - 2 . 3  
d a y s )  o r  PGF2 a -  tham s a l t  ( 2 4 . 6  ± 2 . 1  d a y s )  a s  compared  
t o  s a l i n e  i n j e c t e d  c o n t r o l  m ares  ( 3 4 . 2  t  2 .1  d a y s ) .  A l s o , 
t h e  i n t e r v a l  b e t w e e n  f o a l i n g  and s e c o n d  e s t r u s  o v u l a t i o n  
v a s  d e c r e a s e d  (P < . 0 1 )  i n  t h e  PGF2 a t r e a t e d  m ares  ( 2 7 . 0  -  
2 . 7  d a y s  f o r  PGF2 a and 2 9 . 2  t  2 . 4  d a y s  f o r  PGF2  a -  tham  
s a l t ) a s  compared t o  t h e  c o n t r o l s  ( 3 9 . 0  t  2 . 4  d a y s ) .  Thus  
t h e  t im e  i n t e r v a l  from f o a l i n g  t o  r e b r e e d i n g  was r e d u c e d  
i n  t h e  t r e a t e d  m a r e s . The form o f  PGF2 a ( f r e e  a c i d  o r  
tham s a l t ) u s e d  h ow ever  d i d  n o t  a p p e a r  t o  m a t t e r  s i n c e  
i n t e r v a l s  from f o a l i n g  t o  e s t r u s  and o v u l a t i o n  w ere  s i m i l a r  
f o r  b o t h  t r e a t e d  g r o u p s . T h e s e  r e s u l t s  c o r r e s p o n d  w e l l  w i t h  
t h o s e  o f  W i th e r s p o o n  et^ a l . ( 1 9 7 5 )  who r e p o r t e d  t h a t  17 o f  
22 mares  t r e a t e d  w i t h  t h e  PGFga a n a l o g u e  RS9390 c o n c e i v e d  
by t h e  f i r s t  month p o s t p a r t u m .
D ata  on d u r a t i o n  o f  e s t r u s  and r e p r o d u c t i v e  e f f i c i e n c y  
a r e  p r e s e n t e d  i n  t a b l e  1 3 .  F o a l  e s t r u s  l a s t e d  3 . 5  t  . 8  





tham s a l t
C o n t r o l s
ill
F o a l i n g  t o  S eco n d  E s t r u s
F i g u r e  13„ The t i m e  i n t e r v a l  b e t w e e n  f o a l i n g  and t h e  
s e c o n d  p o s t p a r t u m  e s t r u s  i n  t r e a t e d  and c o n t r o l  mares  
( t r i a l  1 ) .
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TABLE 1 3 .  DURATION OF ESTRUS AND REPRODUCTIVE EFFICIENCY 
OF PROSTAGLANDIN F o a TREATED AND CONTROL 
MARES (TRIAL 1 ) .
T r e a t e d  C o n t r o l
I tem
PGF2  a -  
f r e e  a c i d a
PGF2a -  
Tham s a l t * 3
S t e r i l e
S a l i n e c
D u r a t i o n  o f  f o a l  
e s t r u s , d a y s 3 . 5  ± . 8 d 2 . 6  ± . 7 3 . 6  ± . 7
D u r a t i o n  o f  2nd  
e s t r u s , d a y s 5 . 0  t  1 . 0 6 . 4  ± . 9 5 . 8  ± . 9
C o n c e p t i o n  r a t e ,  % 100 80 100
S e r v i c e s  p e r  
c o n e p t i o n ,  n o . 2 . 2  ± . 6 2 . 2  i  . 5 2 . 4  ± . 5
a A d m i n i s t e r e d  10 mg (SC) i n j e c t i o n  o f  PGF2 a - f r e e  a c i d  on  
d a y s  6 and 7 a f t e r  end  o f  f o a l  h e a t  (4  m a r e s ) .
k A d m i n i s t e r e d  15 mg (SC) i n j e c t i o n  o f  PGF201 - th a m  s a l t  on  
d a y s  6 and 7 a f t e r  end  o f  f o a l  h e a t  ( 5  m a r e s ) .
c A d m i n i s t e r e d  1 . 5  ml s t e r i l e  s a l i n e  on  d a y s  6 and 7 a f t e r  
e n d  o f  f o a l  h e a t  (5  m a r e s ) .
j
L e a s t  s q u a r e  mean -  s t a n d a r d  e r r o r .
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s a l t  t r e a t e d  f e m a l e s  and 3 . 6  -  . 7  d a y s  f o r  c o n t r o l s .  T h e s e  
r e s u l t s  on t h e  l e n g t h  o f  f o a l  e s t r u s  compare f a v o r a b l y  w i t h  
t h o s e  o f  Andrews and M cKenzie  ( 1 9 4 1 ) ,  M a h a f fey  ( 1 9 5 0 )  and  
A rora  and Luktuke  ( 1 9 7 2 ) .  L e n g t h  o f  t h e  s e c o n d  e s t r u s  
p o s t p a r t u m  was a l s o  s i m i l a r  f o r  PGF2 « ( 5 . 0  -  1 . 0  d a y s ) ,
PGFg a -  tham s a l t  ( 6 . 4  -  . 9  d a y s )  and c o n t r o l  ( 5 . 8  -  .9  
d a y s )  m a r e s . T h e s e  means a r e  w i t h i n  t h e  5 t o  7 day r a n g e  
r e p o r t e d  by L i e u x  ( 1 9 6 3 )  and N i s h i k a w a  and H a fe z  ( 1 9 6 8 )  
f o r  normal c y c l i n g  m a r e s . H o w e v e r , Noden e t  a l . ( 1 9 7 4 )  
o b s e r v e d  t h a t  e s t r u s  p e r s i s t e d  l o n g e r  a f t e r  PGFg a -  tham  
s a l t  was g i v e n  t o  c y c l i n g  m a r e s .
T r e a tm e n t  o f  m ares  w i t h  PGFgm d i d  n o t  a p p ea r  t o  
a d v e r s e l y  a f f e c t  f e r t i l i t y  s i n c e  a l l  o f  t h e  PGF2  a -  f r e e  
a c i d  and c o n t r o l  m ares  and f o u r  o f  f i v e  PGFga -  tham s a l t  
t r e a t e d  f e m a l e s  c o n c e i v e d  on  t h e  s e c o n d  e s t r u s  a f t e r  f o a l ­
i n g  . S i m i l a r  c o n c e p t i o n  r a t e s  were o b s e r v e d  by T o l k s d o r f f , 
1975  (81%) and W ith e r s p o o n  e_t a l . , 1 9 7 5  (77%) u s i n g  t h e  
PGF2 a  a n a l o g u e  RS9390 a f t e r  f o a l  h e a t .
B r e e d i n g  e f f i c i e n c y  was a l s o  s i m i l a r  f o r  a l l  t r e a t -
+ “t"m en ts  w i t h  2 . 2  -  . 6 ,  2 . 2  -  . 5  and 2 . 4 -  . 5  s e r v i c e s  p e r
c o n c e p t i o n  f o r  t h e  PGF2  a , PGF a -  tham s a l t  and c o n t r o l
a
g r o u p s , r e s p e c t i v e l y . T o l k s d o r f f  ( 1 9 7 5 )  r e p o r t e d  t h a t  2 . 5  
s e r v i c e s  w ere  r e q u i r e d  p e r  c o n c e p t i o n  i n  m ares  i n d u c e d  w i t h  
RS 9 3 9 0  compared t o  3 . 2  s e r v i c e s  f o r  c o n t r o l s .
In  o r d e r  t o  c o n f i r m  t h e  l u t e o l y t i c  e f f e c t  o f  PGFga 
i n  t h e  m are ,  b l o o d  s a m p l e s  f o r  p r o g e s t i n  d e t e r m i n a t i o n  were
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c o l l e c t e d  15 m in .  b e f o r e  and a f t e r  t h e  f i r s t  and s e c o n d  
i n j e c t i o n s  o f  PGFgj^ -  tham s a l t  and d a i l y  t h e r e a f t e r  u n t i l  
t h e  o n s e t  o f  e s t r u s .  The e f f e c t  o f  t r e a t m e n t  w i t h  PGFo
£ 4  Oi
-  tham s a l t  on t h e  mean p r o g e s t i n  c o n c e n t r a t i o n s  i n  t h e  
p e r i p h e r a l  p la sm a  o f  f o u r  mares  i s  i l l u s t r a t e d  i n  f i g u r e  
1 4 .  B lo o d  p r o g e s t i n  l e v e l s  show ed a s l i g h t  i n c r e a s e  ( from
2 . 9  -  1 . 7  t o  3 . 8  -  1 . 9  n g / m l )  15 m in .  f o l l o w i n g  t h e  f i r s t  
i n j e c t i o n  o f  PGF2 « -  tham s a l t .  P r o g e s t i n  l e v e l s  t h e n  
dropped  r a p i d l y  t o  . 4  -  .2  n g /m l  15  m in .  a f t e r  t h e  s e c o n d  
i n j e c t i o n .  L e v e l s  r e m a in e d  a t  l e s s  t h a n  .5  n g /m l  u n t i l  t h e  
o n s e t  o f  e s t r u s  w h ic h  o c c u r r e d  on t h e  a v e r a g e  5 d a y s  a f t e r  
t h e  f i r s t  PGF^ i n j e c t i o n .  P r e t r e a t m e n t  p r o g e s t i n  l e v e l s  
i n  t h i s  t r i a l  w ere  w i t h i n  t h e  r a n g e  r e p o r t e d  by T o l k s d o r f f  
( 1 9 7 5 )  and W ith e r sp o o n  et^ a l .  ( 1 9 7 5 )  f o r  l a c t a t i n g  p o s t ­
partum m a r e s .  A l s o  t h e  r a p i d  d e c l i n e  i n  p r o g e s t i n  l e v e l s  
a f t e r  PGF0 t r e a t m e n t  i s  s i m i l a r  t o  t r e n d s  r e p o r t e d  by
Oi
A l l e n  and Rowson ( 1 9 7 3 ) ,  Noden e t  a l .  ( 1 9 7 4 ) ,  Thompson and 
W ith e r s p o o n  ( 1 9 7 4 )  and D o u g l a s  and G i n t h e r  ( 1 9 7 5 a )  i n  
c y c l i n g  mares  and by T o l k s d o r f  ( 1 9 7 5 )  and W ith e r sp o o n  e t  
a l .  ( 1 9 7 5 )  i n  l a c t a t i n g  p o s t p a r t u m  m ares  f o l l o w i n g  t h e  u s e  
o f  a PGFg a a n a l o g u e .  I t  i s  s i g n i f i c a n t  t o  n o t e  how ever  
t h a t  t h e  p r o g e s t i n  p r o f i l e  o f  mare LIO a f t e r  PGFg a -  tham 
s a l t  i n  t h e  p r e s e n t  s t u d y  ( f i g u r e  1 5 )  i s  a t y p i c a l  o f  t h a t  
o b s e r v e d  i n  t h e  o t h e r  t r e a t e d  m a r e s .  B lo o d  p r o g e s t i n  l e v e l s  
i n  t h i s  mare n e v e r  e x c e e d e d  1 . 5  n g /m l  d u r i n g  t h e  t im e  o f  
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Figure 14. Mean progestin levels in the peripheral
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F i g u r e  1 5 .  P r o g e s t i n  l e v e l s  i n  t h e  p e r i p h e r a l  p lasm a  
o f  mare L -1 0  f o l l o w i n g  PGF2 a t r e a t m e n t  ( t r i a l  1 ) .
show ed  a t e m p o r a ry  d e c l i n e  on day 7 f o l l o w e d  by a g r a d u a l  
i n c r e a s e  t o  1 . 5  n g /m l  by day 9 a f t e r  f o a l  h e a t .  P r o g e s t i n s  
t h e n  d e c l i n e d  t o  n o n d e t e c t a b l e  l e v e l s  but  t h e  mare d i d  n o t  
show s i g n s  o f  e s t r u s  u n t i l  10 d a y s  a f t e r  t h e  i n i t i a l  PGFga
-  tham s a l t  i n j e c t i o n . W ith e r sp o o n  et^ a l .  ( 1 9 7 5 )  a l s o  
o b s e r v e d  a t em p o r a r y  d e c l i n e  and r e c o v e r y  o f  l u t e a l  f u n c ­
t i o n  i n  a l a c t a t i n g  p o s t p a r t u m  mare f o l l o w i n g  t r e a t m e n t  
w i t h  a PGFg a a n a l o g u e  . The p r e c i p i t i o u s  d e c l i n e  i n  p r o ­
g e s t i n s  and c o n s i s t e n t  r e t u r n  t o  e s t r u s  o b s e r v e d  i n  t h e  
m a j o r i t y  o f  m ares  i n  t h e  p r e s e n t  s t u d y  s u g g e s t s  t h a t  PGF2 a 
c a u s e s  l u t e o l y s i s  i n  t h e  p o s t p a r t u m  l a c t a t i n g  m a r e .
P r e v i o u s  s t u d i e s  w i t h  m ares  s u g g e s t e d  t h a t  PGF2 « and
(r)t h e  PGFga a n a l o g u e  ICI 7 9 9 3 9  and P r o s t i n  F2 <x o f t e n  c a u s e d  
a d v e r s e  s i d e  e f f e c t s  i n  mares  m a n i f e s t e d  by p r o f u s e  s w e a t ­
in g  , i n c r e a s e d  r e s p i r a t i o n  and c a r d i a c  r a t e s , m i l d  c o l i c , 
w a t e r y  d i a r r h e a , r e d u c e d  r e c t a l  t e m p e r a t u r e  and r e d u c e d  
a p p e t i t e  ( A l l e n  and Rowson,  1 9 73;  A l l e n  and R o s s d a l e , 1973;  
A l l e n  e t̂ a l . , 1 9 7 4 ;  L a u d e r d a l e  e t̂ a l . , 1975  a , b)  . A l t h o u g h  
no a t t e m p t  was made t o  c r i t i c a l l y  s t u d y  t h e  s i d e  e f f e c t s  
o f  PGF2  i n  t h e  p r e s e n t  s t u d y , mares  were  o b s e r v e d  f o r  
a d v e r s e  r e a c t i o n s  f o l l o w i n g  i n j e c t i o n s  o f  PGF201 and PGF
2 a
-  tham s a l t .
P r o f u s e  s w e a t i n g  o f  t h e  h e a d ,  n e c k ,  c h e s t  and l o w e r  
a b d o m in a l  r e g i o n s  o f  t h e  body w ere  r e c o r d e d  i n  mares  
t r e a t e d  w i t h  PGFg a and PGF2  a -  tham s a l t . S w e a t i n g  s t a r t e d  
15 t o  20  m i n . a f t e r  PGF2  a i n j e c t i o n  and c e a s e d  a b o u t  2 h r .
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f o l l o w i n g  t r e a t m e n t  i n d i c a t i n g  t h a t  t h e  e f f e c t  was t r a n ­
s i t o r y .  No o t h e r  s i d e  e f f e c t s  were  n o t e d .  A s w e a t i n g  
r e s p o n s e  a f t e r  t r e a t m e n t  o f  s t a l l i o n s  w i t h  PG F ^ w as  r e ­
p o r t e d  by C o r n w e l l  e t̂ a l .  ( 1 9 7 4 ) .  In  a d d i t i o n  p r o f u s e  
s w e a t i n g  a cc o m p a n ie d  by a r e d u c t i o n  i n  r e c t a l  t e m p e r a t u r e  
was r e p o r t e d  by L a u d e r d a le  e t  a l .  ( 1 9 7 5 a )  a f t e r  t h e  adm in-
(R)i s t r a t i o n  o f  1 t o  10 mg o f  P r o s t i n  (PGFga ) t o  m a r e s .
In a r e l a t e d  s t u d y ,  L a u d e r d a l e  e t  a l . ( 1 9 7 5 b )  s u g g e s t e d  
t h a t  PGF2 a r e l a t e d  s w e a t i n g  was a s s o c i a t e d  w i t h  r e l e a s e  o f  
e p i n e p h r i n e  from t h e  a d r e n a l  m e d u l l a  and t h e  d e c r e a s e  i n  
r e c t a l  t e m p e r a t u r e  i n  t h e  PGF2 a t r e a t e d  m ares  was c a u s e d  by 
s w e a t i n g  i n  t h e  a b s e n c e  o f  s h i v e r i n g .
T r i a l  2 . In t h e  f i r s t  t r i a l ,  t r e a t m e n t  o f  mares  w i t h  
PGF2 a  ~ f r e e  a c i d  and PGF2a -  tham s a l t  on day 6 and 7 a f t e r  
f o a l  h e a t  d e c r e a s e d  (P < . 0 1 )  t h e  t im e  i n t e r v a l  from f o a l ­
i n g  t o  t h e  s e c o n d  e s t r u s  by a p p r o x i m a t e l y  10 d a y s .  F e r t i l i t y  
was n o t  a f f e c t e d  by PGF2 a  s i n c e  e i g h t  o f  n i n e  t r e a t e d  (80%) 
and f i v e  o f  f i v e  c o n t r o l  mares  c o n c e i v e d  on t h e  s e c o n d  
e s t r u s  a f t e r  f o a l i n g .  R e s u l t s  s u g g e s t e d  t h a t  t h e  u s e  o f  
PGFg a a f t e r  f o a l  h e a t  p r o v i d e s  a f e a s i b l e  a p p r o a c h  t o  
s h o r t e n i n g  t h e  i n t e r v a l  from f o a l i n g  t o  r e b r e e d i n g  t h u s  
a l l o w i n g  t h e  u t e r u s  a l o n g e r  p e r i o d  o f  t im e  t o  i n v o l u t e  
and p o s s i b l y  c i r c u m v e n t i n g  some o f  t h e  p r o b le m s  a s s o c i a t e d  
w i t h  b r e e d i n g  a t  f o a l  h e a t .  S i n c e  a r e l a t i v e l y  s m a l l  
number o f  mares were a v a i l a b l e  f o r  t h e  1974 t r i a l ,  t h e
e x p e r i m e n t  was r e p e a t e d  i n  1975  u s i n g  t h e  c o m m e r c ia l  form
(R)
o f  PGF -  tham s a l t ,  P r o s t i n2 a 2 a
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In t r i a l  2 ,  a t o t a l  o f  16 Q u a r t e r  H orse  m ares  r a n g i n g
from 3 t o  20  y r . o f  a g e  w ere  a s s i g n e d  t o  tw o  t r e a t m e n t
g r o u p s .  N ine  mares  w ere  a s s i g n e d  t o  t h e  PGF2 a t r e a t m e n t
and s e v e n  s e r v e d  a s  c o n t r o l s . On day  6 and day 7 a f t e r
f o a l  e s t r u s , t r e a t m e n t  m ares  w ere  g i v e n  15 mg. i n t r a m u s c u l a r
(R)
(IM) i n j e c t i o n s  o f  P r o s t i n  F2a (PSFg a) . C o n t r o l  mares  
were i n j e c t e d  w i t h  3 ml (IM) o f  s t e r i l e  s a l i n e .
E s t r u s  and o v u l a t i o n  d a t a  f o r  PGF2 a t r e a t e d  and c o n t r o l  
mares  a r e  p r e s e n t e d  i n  t a b l e  1 4 .  The mean i n t e r v a l  from f o a l ­
i n g  t o  t h e  o n s e t  o f  f o a l  e s t r u s  was s i m i l a r  f o r  t r e a t e d  
( 9 . 4  -  . 8  d a y s ) and c o n t r o l  ( 1 0 . 1  -  . 9  d a y s ) m ares  and i s  
i n  a g re e m e n t  w i t h  t h e  v a l u e s  o b s e r v e d  i n  t h e  i n i t i a l  t r i a l  
and w i t h  t h o s e  r e p o r t e d  i n  t h e  l i t e r a t u r e  ( D a y , 1939  and
N is h ik a w a  and H a f e z , 1 9 6 8 ) .  T r e a t e d  mares  r e t u r n e d  t o
+ + e s t r u s  5 . 1  -  . 6  d a y s  and c o n t r o l  m ares  1 2 . 3  -  . 7  d ays
(P < .0 1 )  a f t e r  t h e  i n i t i a l  i n j e c t i o n  o f  PGF_ and s t e r i l e2a
s a l i n e . In  t h e  i n i t i a l  s t u d y  t r e a t e d  m ares  show ed e s t r u s
5 . 0  d a y s  and c o n t r o l  m ares  1 7 . 0  d a y s  a f t e r  t h e  f i r s t  i n ­
j e c t i o n  o f  PGFga o r  s a l i n e . T h e s e  d a t a  compare f a v o r a b l y  
w i t h  t h o s e  o f  T o l k s d o r f f  ( 1 9 7 5 )  and W i t h e r s p o o n  e t  a l .
( 1 9 7 5 )  i n  s t u d i e s  on t h e  l a c t a t i n g  p o s t p a r t u m  m a r e .
(R)
The mean t i m e  i n t e r v a l  b e t w e e n  t h e  f i r s t  P r o s t i n  F2« 
i n j e c t  i o n  and o v u l a t i o n  was s h o r t e r  (P < . 0 1 )  i n  t h e  t r e a t e d  
f e m a l e s  ( 8 . 8  -  . 7  d a y s ) t h a n  i n  t h e  s a l i n e  i n j e c t e d  c o n ­
t r o l s  ( 1 7 . 2  -  . 8  d a y s ) .  T h e s e  i n t e r v a l s  from i n j e c t i o n  t o  
o v u l a t i o n  c o n f i r m  r e s u l t s  from t r i a l  1 and a r e  i n  a g r e e m e n t  
w i t h  d a t a  r e p o r t e d  by D o u g la s  and G i n t h e r  ( 1 9 7 5 a ) .
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TABLE 14. ESTRUS AND OVULATION IN PROSTAGLANDIN F2 a
TREATED AND CONTROL MARES (TRIAL 2).
T r e a t e d C o n t r o l
I n t e r v a l
( d a y s ) ( d a y s )
2 P  <PGF2„b e t w e e n : P r o s t i n  F; ) a S a l i n e
P a r t u r i t i o n  and  
f o a l  h e a t 9 . 4 i  . 8 ° 1 0 . 1 -  .9
F i r s t  i n j e c t i o n  
and e s t r u s 5 . 1 + . 6 1 2 . 3 + ?
F i r s t  i n j e c t i o n  
and o v u l a t i o n 8 . 8 + y * * 1 7 . 2 -  . 8
O n se t  o f  2nd e s t r u s  
and o v u l a t i o n 3 . 7 -  .5 5 . 0 -  . 5
O v u l a t i o n  and end  
o f  2nd e s t r u s . 8 -  .2 .4 -  .2
F o a l  h e a t  and  
2nd e s t r u s 1 1 . 2 1 . 6 * * 1 8 . 2 -  .7
F o a l i n g  and  
2nd e s t r u s 2 3 . 5
+ * *  
-  1 . 0 3 2 . 3 ± 1.1
F o a l i n g  and 2nd 
e s t r u s  o v u l a t i o n 2 7 . 2 t  1 . 1 * * 3 7 . 3 -  1 . 3
a
A d m i n i s t e r e d  15 mg (IM) i n j e c t i o n  o f  P r o s t i n  
6 and 7 a f t e r  end  o f  f o a l  h e a t  (9  m a r e s ) .
F2 a ®  on d a y s
b
A d m i n i s t e r e d  3ml o f  
end  o f  f o a l  h e a t  (7
s t e r i l e  ! 
m a r e s ) .
s a l i n e  on d a y s  6 and 7 a f t e r
CL e a s t  s q u a r e  mean - s t a n d a r d e r r o r .
* *  S i g n i f i c a n t l y  s h o r t e r (P < . 0 1 )  t h a n c o n t r o l s .
A l l  t r e a t e d  and c o n t r o l  m ares  o v u l a t e d  d u r i n g  t h e  
s e c o n d  e s t r u s  p o s t p a r t u m  w i t h  i n t e r v a l s  b e t w e e n  t h e  o n s e t  
o f  e s t r u s  and o v u l a t i o n  o f  3 . 7  -  . 5  and 5 . 0  -  . 5  d a y s ,  
r e s p e c t i v e l y ,  t h u s  c o n f i r m i n g  r e s u l t s  from t h e  i n i t i a l  
t r i a l .  C o n s e q u e n t l y  t h e  f i n d i n g  o f  Noden e t  a l .  ( 1 9 7 4 )  
t h a t  t h e  i n t e r v a l  from o n s e t  o f  e s t r u s  t o  o v u l a t i o n  was 
l o n g e r  i n  PGFga t r e a t e d  c y c l i n g  m ares  c a n  n o t  be e x t e n d e d  
t o  i n c l u d e  l a c t a t i n g  p o s t p a r t u m  m a r e s .
T re a tm e n t  o f  m ares  w i t h  PGF^ a had no e f f e c t  on th e  
i n t e r v a l  from o v u l a t i o n  t o  t h e  en d  o f  e s t r u s  s i n c e  t r e a t e d  
mares o v u l a t e d  . 8  -  .2  d ays  and c o n t r o l  mares  .4  -  .2  d ays  
p r i o r  t o  t h e  end  o f  t h e  s e c o n d  e s t r u s  p e r i o d .  A l t h o u g h  
t h e s e  i n t e r v a l s  a r e  s l i g h t l y  s h o r t e r  t h a n  v a l u e s  n o t e d  i n  
t r i a l  l , t h e y  a r e  w i t h i n  t h e  ra n g e  f o r  normal c y c l i n g  mares  
a s  r e p o r t e d  by Day ( 1 9 3 9 )  and N i s h ik a w a  and H a fe z  ( 1 9 6 8 ) .
The a v e r a g e  i n t e r v a l  b e t w e e n  t h e  end  o f  f o a l  e s t r u s  
and o n s e t  o f  t h e  n e x t  e s t r u s  ( i n t e r e s t r u a l  p e r i o d )  was  
s h o r t e r  (P < . 0 1 )  f o r  PGF2  a t r e a t e d  m ares  ( 1 1 . 2  -  . 6  d a y s )  
t h a n  f o r  c o n t r o l s  ( 1 8 . 2  -  . 7  d a y s ) .  T h i s  i n t e r e s t r u a l  i n ­
t e r v a l  was n e a r l y  i d e n t i c a l  t o  t h a t  o b s e r v e d  f o r  t r e a t e d  
mares  i n  t h e  i n i t i a l  t r i a l  and a g r e e s  w i t h  d a t a  r e p o r t e d  
i n  t h e  l i t e r a t u r e  (Noden e t  a l . , 1 9 7 4 )  f o r  normal c y c l i n g  
m ares  f o l l o w i n g  t h e  u s e  o f  PGFg a .
T r e a tm e n t  o f  mares  w i t h  PGF2  a l s o  s h o r t e n e d  (P < . 0 1 )  
t h e  i n t e r v a l  b e tw e e n  f o a l i n g  and t h e  s e c o n d  p o s t p a r t u m  
e s t r u s  by 8 . 8  d a y s  ( f i g u r e  1 6 ) .  F u r th er m o r e  t h e r e  was a
Prostin F2 ®
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F o a l i n g  t o  S eco n d  E s t r u s
F i g u r e  1 6 .  The t im e  i n t e r v a l  b e t w e e n  f o a l i n g  and t h e  
s e c o n d  p o s t p a r t u m  e s t r u s  i n  t r e a t e d  and c o n t r o l  mares  
( t r i a l  2 )  .
c o r r e s p o n d i n g  1 0 . 1  day d e c r e a s e  ( P < . 0 1 )  i n  t h e  i n t e r v a l  
from f o a l i n g  t o  t h e  s e c o n d  e s t r u s  o v u l a t i o n .  The u l t i m a t e  
r e s u l t  was a s h o r t e n i n g  o f  t h e  t im e  from f o a l i n g  t o  r e ­
b r e e d i n g  s i m i l a r  t o  t h a t  r e p o r t e d  f o r  t r i a l  1 .
A summary o f  t h e  d a t a  on d u r a t i o n  o f  e s t r u s  and r e ­
p r o d u c t i v e  e f f i c i e n c y  i s  g i v e n  i n  t a b l e  1 5 .  D u r a t i o n  o f  
f o a l  e s t r u s  and l e n g t h  o f  t h e  s e c o n d  e s t r u s  p o s t p a r t u m  were  
n ot  s i g n i f i c a n t l y  d i f f e r e n t  b e tw e e n  t r e a t e d  and c o n t r o l  
m a r e s . T r e a t e d  m ares  e x h i b i t e d  f o a l  e s t r u s  f o r  a mean o f  
3 . 4  -  . 5  d a y s  com pared w i t h  4 . 6  -  . 6  d a y s  f o r  c o n t r o l  m ares  
D u r a t i o n  o f  t h e  s e c o n d  b e h a v o r i a l  e s t r u s  was 4 . 4  -  . 4  d a y s  
i n  PGF2 a t r e a t e d  f e m a l e s  and 5 . 4  -  . 5  d a y s  f o r  c o n t r o l s . 
Thus t r e a t m e n t  o f  p o s t p a r t u m  l a c t a t i n g  mares  w i t h  PGF2 a 
d o e s  n o t  a p p ea r  t o  a f f e c t  d u r a t i o n  o f  t h e  p o s t t r e a t m e n t  
e s t r u s .
In  c o n t r a s t  t o  r e s u l t s  o f  t h e  i n i t i a l  t r i a l ,  t h e  c o n ­
c e p t i o n  r a t e  i n  t r i a l  2 was somewhat l o w e r  f o r  PGF2 a 
t r e a t e d  m ares  (44%) t h a n  f o r  s a l i n e  i n j e c t e d  c o n t r o l s  (85%) 
However t h e  number o f  s t a l l i o n  s e r v i c e s  p e r  c o n c e p t i o n  was  
s i m i l a r  f o r  t r e a t e d  ( 1 . 7  -  . 2 )  and c o n t r o l  ( 1 . 6  -  . 3 )  m ares  
The l o w e r e d  f e r t i l i t y  i n  t r e a t e d  mares  ca n  be a c c o u n t e d  
f o r , a t  l e a s t  i n  p a r t , by t h e  f a c t  t h a t  t h e s e  f e m a l e s  were  
mated t o  a s t a l l i o n  o f  q u e s t i o n a b l e  f e r t i l i t y . A l t h o u g h  
i n i t i a l  semen e v a l u a t i o n  r e v e a l e d  no i n d i c a t i o n  o f  a 
f e r t i l i t y  p r o b le m ,  s u b s e q u e n t  b r e e d i n g  t o  t h i s  s t a l l i o n  
r e s u l t e d  i n  a 50% c o n c e p t i o n  r a t e  a t  f i r s t  s e r v i c e  compared  
t o  91% f o r  m ares  b red  t o  t h e  o t h e r  s t a l l i o n  u s e d  i n  t h i s
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TABLE 1 5 .  DURATION OF ESTRUS AND REPRODUCTIVE EFFICIENCY 
OF PROSTAGLANDIN Fg a TREATED AND CONTROL MARES 
(TRIAL 2 ) .
T r e a t e d C o n t r o l
I tem P r o s t i n  F2 (PGF^ ) a S a l i n e b
D u r a t i o n  o f  f o a l  
e s t r u s ,  d a y s 3 . 4 -  . 5 C 4 . 6 -  . 6
D u r a t i o n  o f  2nd 
e s t r u s ,  d a y s 4 . 4 -  A 5 . 4  i  . 5
C o n c e p t i o n  r a t e ,  % 44 85
S e r v i c e s  p e r  
c o n c e p t i o n ,  n o . 1 . 7
+
-  .2 1 . 6  1 . 3
a ®  
A d m i n i s t e r e d  15 mg (IM) i n j e c t i o n  o f  P r o s t i n  F2 a o n  d a y s
6 and 7 a f t e r  end  o f  f o a l  h e a t  (9  m a r e s ) .
b
A d m i n i s t e r e d  3ml o f  s t e r i l e  s a l i n e  on d a y s  6 and 7 a f t e r  
e nd  o f  f o a l  h e a t  (7  m a r e s ) .
c  ,
L e a s t  s q u a r e  mean -  s t a n d a r d  e r r o r .
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s t u d y .  S i n c e  c o n c e p t i o n  r a t e  was n o t  a f f e c t e d  by PGFg a 
t r e a t m e n t  d u r i n g  t h e  i n i t i a l  t r i a l , i t  s e em s  r e a s o n a b l e  t o  
assume t h a t  was n o t  r e s p o n s i b l e  f o r  t h e  l o w e r e d
f e r t i l i t y  i n  t r e a t e d  m ares  i n  t h e  p r e s e n t  t r i a l .
The l u t e o l y t i c  e f f e c t  o f  PGF2  a was c o n f i r m e d  by 
m e a s u r i n g  p r o g e s t i n  l e v e l s  i n  b l o o d  s a m p l e s  c o l l e c t e d  from  
mares  15  m i n u t e s  p r i o r  t o  and f o l l o w i n g  e a c h  P r o s t i n  F2 <* 
(PGF2 a ) i n j e c t i o n  and d a i l y  t h e r e a f t e r  u n t i l  t h e  o n s e t  o f  
e s t r u s . Changes  i n  p la s m a  p r o g e s t i n  l e v e l s  i n  r e s p o n s e  t o  
PGFga o r  s a l i n e  i n j e c t i o n s  a r e  p r e s e n t e d  g r a p h i c a l l y  i n  
f i g u r e  1 7 .  Mean p la sm a  p r o g e s t i n  l e v e l s  i n c r e a s e d  from  
3 . 3  -  . 7  n g /m l  15 m in .  b e f o r e  t o  4 . 1  -  l . 0  n g /m l  15 m in .  
a f t e r  t h e  f i r s t  i n j e c t i o n  o f  PGF2 a . B l o o d  p r o g e s t i n  c o n ­
c e n t r a t i o n s  t h e n  d ro p p ed  r a p i d l y  t o  1 . 2  -  . 4  n g /m l  15 m in .  
p r i o r  t o  t h e  s e c o n d  i n j e c t i o n  o f  PGF^ and rem a in e d  a t  
r e l a t i v e l y  low  l e v e l s  u n t i l  t h e  o n s e t  o f  e s t r u s  w hich  
o c c u r r e d  on t  lie a v e r a g e  5 . 1  -  . 6  d a y s  f o l l o w i n g  t h e  f i r s t  
PGFga i n j e c t i o n .  P r e t r e a t m e n t  b l o o d  p r o g e s t i n  l e v e l s  were  
n o t  s i g n i f i c a n t l y  d i f f e r e n t  b e t w e e n  t r e a t e d  and c o n t r o l  
m a r e s . However p r o g e s t i n  l e v e l s  i n  t h e  PGFg a t r e a t e d  m ares  
were l o w e r  (P < . 0 1 )  t h a n  t h e  s a l i n e  t r e a t e d  c o n t r o l s  on  
d ays  7 ,  8 ,  9 ,  11 and 12 a f t e r  f o a l  h e a t  ( t a b l e  1 6 ) .  B lo o d  
p r o g e s t i n  l e v e l s  i n  t h e  c o n t r o l  f e m a l e s  r e m a in e d  b e t w e e n  
4 . 9  t  1 . 3  and 7 . 1  -  . 4  n g /m l  d u r i n g  t h e  p o s t t r e a t m e n t  p e r i o d .
The d e c l i n e  i n  p la sm a  p r o g e s t i n  l e v e l s  f o l l o w i n g  PGF„£ a
t r e a t m e n t  i n  t h e  p r e s e n t  t r i a l  i s  s i m i l a r  t o  t h a t  o b s e r v e d  






















IE s t r u s Sf
ii|l||g|||ii
6 7 8 9 10 11 12 13
Days A f t e r  End o f  F o a l  Heat
F i g u r e  1 7 .  Mean p r o g e s t i n  l e v e l s  i n  t h e  p e r i p h e r a l  
p la sm a  o f  t r e a t e d  and c o n t r o l  mares  ( t r i a l  2 ) .
TABLE 16. PLASMA PROGESTIN LEVELS IN PROSTAGLANDIN F2a TREATED AND CONTROL
MARES (TRIAL 2).
P r o g e s t i n s  ( n g / m l )  P r o g e s t i n s  ( n g / m l )
Days a f t e r
f o a l  h e a t a n*3 P r o s t i n  F 2 c t "  n<̂  S a l i n e e
6 15 m i n . b e f o r e  i n j e c t . 8 3 . 3 + . 7 6 5 . 6 + .8
15 m i n . a f t e r  i n j e c t . 9 4 . 1 + 1 . 0 7 6 . 4 + 1 . 2
7 15 m i n . b e f o r e  i n j e c t . 9 1 . 2 + .4 * * 7 7 . 1 + .4
8
15 m i n . a f t e r  i n j e c t . 9 1 . 8 + .5 * * 7 5 . 4 + .6
9 1 . 2 + .8 * * 7 5 . 6 + .9
9 8 1 . 3 + .6 * * 6 6 . 5 + .7
10 5 2 . 7 + 1 . 4 7 6 . 0 + 1 . 2
11 7 2 . 0 + 6 5 . 4 + .7
12 5 1 . 4 + . 5** 4 4 . 9 + .5
13 2 1 . 9 + 1 . 8 4 4 . 9 + 1 . 3
a B lo o d  s a m p l e s  c o l l e c t e d  15 m in .  p r i o r  t o  and f o l l o w i n g  e a c h  P r o s t i n  F2 or  
s t e r i l e  s a l i n e  i n j e c t i o n  and d a i l y  t h e r e  a f t e r  u n t i l  i n d u c t i o n  o f  e s t r u s .
^Number o f  s a m p l e s  c o n t r i b u t i n g  mean v a l u e s  f o r  p r o g e s t i n s ,
c A d m i n i s t e r e d  15 mg (IM) i n j e c t i o n  o f  P r o s t i n  F2  R on d a y s  6 and 7 a f t e r  end  
o f  f o a l  h e a t .
^Number o f  s a m p l e s  c o n t r i b u t i n g  mean v a l u e s  f o r  p r o g e s t i n s .
e A d m i n i s t e r e d  3 ml i n j e c t i o n  o f  s t e r i l e  s a l i n e  on d a y s  6 and 7 a f t e r  end o f  
f o a l  h e a t .
^Mean t  s t a n d a r d  e r r o r .
** S i g n i f i c a n t l y  l o w e r  (P < . 0 1 )  t h a n  c o n t r o l s .
Ill
t r e n d s  r e p o r t e d  by T o l k s d o r f f  ( 1 9 7 5 )  and W i t h e r s p o o n  eit a l .  
( 1 9 7 5 )  i n  l a c t a t i n g  p o s t p a r t u m  m ares  f o l l o w i n g  RS 9 3 9 0  
t r e a t m e n t .  The p r e c i p i t o u s  d e c l i n e  i n  p la sm a  p r o g e s t i n  
l e v e l s  f o l l o w i n g  t r e a t m e n t  w i t h  PGFg a i n d i c a t e s  t h a t  t h i s  
compound has  a l u t e o l y t i c  e f f e c t  i n  t h e  p o s t p a r t u m  l a c t a t ­
i n g  mare c o m p a r a b le  t o  t h a t  r e p o r t e d  f o r  t h e  c y c l i n g  d ry  
mare .
Mares i n  t r i a l  2 were a g a i n  o b s e r v e d  f o r  s i d e  e f f e c t s
®f o l l o w i n g  e a c h  P r o s t i n  i n j e c t i o n  and a s w e a t i n g  r e ­
s p o n s e  was n o t e d  i d e n t i c a l  t o  t h a t  d e s c r i b e d  i n  t r i a l  1 .
The s w e a t i n g  s t a r t e d  15  t o  2 0  m in .  a f t e r  t h e  PGF2a i n j e c t i o n s  
and p e r s i s t e d  f o r  a p p r o x i m a t e l y  2 h o u r s . On t h e  b a s i s  o f  
r e s u l t s  from t h e  p r e s e n t  s t u d y  ( t r i a l  1 and t r i a l  2 )  and  
t h o s e  o f  L a u d e r d a le  e t̂ a l .  ( 1 9 7 5 b )  i t  i s  a p p a r e n t  t h a t  t h e  
s i d e  e f f e c t s  o f  l u t e o l y t i c  d o s e s  o f  PGF2a i n  m ares  a re  
t r a n s i t o r y . F u r th e r m o r e  i t  a p p e a r s  t h a t  t h e  a d m i n i s t r a t i o n
o f  p r o s t a g l a n d i n  F2a (PGF2 a  -  f r e e  a c i d ,  PGF2 a -  tham s a l t  
®and P r o s t i n  F201 ) on  d a y s  6 and 7 a f t e r  t h e  en d  o f  f o a l  
h e a t  s i g n i f i c a n t l y  r e d u c e s  t h e  i n t e r v a l  from f o a l i n g  t o  
r e b r e e d i n g  compared t o  c o n t r o l  m a r e s . F e r t i l i t y  d o e s  n o t  
ap p e a r  t o  be a f f e c t e d  by PGF2a s i n c e  c o n c e p t i o n  r a t e s  i n  
t h e  two t r i a l s  were n o t  s i g n i f i c a n t l y  d i f f e r e n t  b e t w e e n  
t r e a t e d  and c o n t r o l  m a r e s .
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Gen e r a l  D i s c u s s i o n
Numerous i n v e s t i g a t o r s  have  r e p o r t e d  t h a t  r e p r o d u c t i v e  
p e r f o r m a n c e  i n  h o r s e s  i s  lo w  when compared t o  o t h e r  d o m e s t i c  
a n i m a l s . C o n t r i b u t i n g  t o  t h e  p o o r  r e p r o d u c t i v e  e f f i c i e n c y  
i s  a r e l a t i v e l y  h i g h  a b o r t i o n  r a t e  i n  m ares  and a f a i l u r e  
t o  p r o p e r l y  s y n c h r o n i z e  m a t in g  w i t h  o v u l a t i o n .  A c o m p a r i s o n  
o f  s t e r o i d  l e v e l s  i n  "normal" f o a l i n g  m ares  w i t h  t h o s e  t h a t  
h a b i t u a l l y  a b o r t  may l e a d  t o  a g r e a t e r  u n d e r s t a n d i n g  o f  t h e  
c a u s e s  o f  e q u i n e  a b o r t i o n .
In normal f o a l i n g  m ares  H o l t a n  et_ a l . ( 1 9 7 5 )  r e p o r t e d  
t h a t  p r o g e s t e r o n e  c o n c e n t r a t i o n s  f o l l o w e d  a t r e n d  s i m i l a r  
t o  t h a t  fo u n d  i n  t h e  cow (Pope e_t a l . , 1 9 6 9 ;  D o n a ld s o n  et_ 
a l . , 1970;  S t a b e n f e l d t  e t  auL . , 1 970;  H e n r i c k s  ert a l . , 1 9 72;  
S m ith  e t  z i l . , 1 9 7 3 )  and sow ( T i l l s o n  and E r b , 1 9 6 7 ;  K i l l i a n  
e t  a l . , 1973 ; Molokwu and Wagner, 1973  ; E d q v i s t  ert a l . , 1 9 74;  
R o b e r t s o n  and K i n g , 1 9 7 4 ;  Ash and H ea p , 1 9 7 5 )  w i t h  l e v e l s  
d e c r e a s i n g  r a p i d l y  d u r i n g  t h e  5 d a y s  b e f o r e  p a r t u r i t i o n  and 
r e a c h i n g  b a s a l  l e v e l s  1 t o  3 d a y s  p o s t p a r t u m . S i m i l a r l y  
i n  t h e  p r e s e n t  s t u d y , p r o g e s t i n  l e v e l s  i n  t h e  mare r e m a in ed  
r e l a t i v e l y  s t a b l e  from day 7 t h r o u g h  day 3 p r e p a r t u m .
L e v e l s  t h e n  d rop p ed  p r e c i p i t i o u s l y  d u r i n g  t h e  4 8  h r . p r e -  
c e e d i n g  p a r t u r i t i o n  and r e a c h e d  n o n d e t e c t a b l e  l e v e l s  by 
day 1 p o s t p a r t u m . The p r o g e s t i n  drop  t o  n o n d e t e c t a b l e  
l e v e l s  i n  t h e  dam a f t e r  f o a l i n g  l e n d s  s u p p o r t  t o  t h e  c o n ­
c e p t  o f  p l a c e n t a l  p r o d u c t i o n  o f  p r o g e s t e r o n e  d u r i n g  l a t e  
g e s t a t i o n  i n  t h e  mare ( S h o r t , 1 9 5 9 ) .  In  c o n t r a s t  A l l e n
113
and H ad ley  ( 1 9 7 4 )  o b s e r v e d  no f a l l  i n  p r o g e s t e r o n e  v a l u e s  
b e f o r e  c o n c e p t u a l  l o s s  o c c u r r e d  on day 23 and 28 o f  g e s t a ­
t i o n  i n  two m a r e s .  H owever ,  t h e s e  p r e g n a n c i e s  were  
acc o m p a n ie d  by l o w e r  t h a n  a v e r a g e  b l o o d  p r o g e s t e r o n e  c o n ­
c e n t r a t i o n s  i n d i c a t i n g  t h a t  lo w  p r o d u c t i o n  o f  t h i s  hormone 
may have b e e n  r e s p o n s i b l e  f o r  t h e  e a r l y  f e t a l  d e a t h s .
A c c o r d i n g  t o  N i s h i k a w a  ( 1 9 5 9 ) ,  a b o r t i o n  i n  t h e  mare 
o c c u r s  most  f r e q u e n t l y  150  d a y s  f o l l o w i n g  b r e e d i n g .  
N is h ik a w a  ( 1 9 5 9 )  f u r t h e r  n o t e d  t h a t  a d m i n i s t r a t i o n  o f  t h e  
s y n t h e t i c  e s t r o g e n ,  d i e t h y l s t i l b e s t r o l  i n c r e a s e d  t h e  l i f e  
s p a n  o f  t h e  a c c e s s o r y  c o r p o r a  l u t e a  and i n c r e a s e d  u r i n a r y  
p r e g n a n e d i o l  e x c r e t i o n  w h i l e  d e c r e a s i n g  a b o r t i o n  r a t e s .
In mares  c o m p l e t i n g  g e s t a t i o n  N e t t  e t  a l .  ( 1 9 7 3 )  o b s e r v e d  
t h a t  ( e s t r o n e ,  e q u i l i n  and e q u i l e n i n )  l e v e l s  d e c l i n e  
d u r in g  t h e  month b e f o r e  f o a l i n g  w i t h  a p r e c i p i t i o u s  drop  
o c c u r r i n g  a t  p a r t u r i t i o n ,  w h e r e a s ,  E2  ( e s t r a d i o l )  l e v e l s  
rem a in  r e l a t i v e l y  c o n s t a n t  d u r i n g  t h i s  t im e  p e r i o d .  In  a 
mare t h a t  a b o r t e d  a t  203  d a y s  p o s t i n s e m i n a t i o n , N e t t  e t  
a l . ( 1 9 7 3 )  fo u n d  t h a t  t h e  c o n c e n t r a t i o n s  o f  E^ and  
p r i o r  t o  a b o r t i o n  f o l l o w e d  a p a t t e r n  s i m i l a r  t o  t h a t  o b ­
s e r v e d  i n  mares  w h ic h  c o m p l e t e d  g e s t a t i o n ,  s u g g e s t i n g  t h a t  
a l a c k  o f  e s t r o g e n s  was n o t  t h e  c a u s e  o f  c o n c e p t u a l  l o s s  
i n  t h i s  m are .  In t h e  p r e s e n t  s t u d y  o f  normal f o a l i n g  
m a r e s ,  t o t a l  e s t r o g e n  l e v e l s  r e m a in e d  e s s e n t i a l l y  unchanged  
from day 7 t h r o u g h  day 3 p r e p a r t u m .  L e v e l s  t h e n  d e c l i n e d  
r a t h e r  c o n s i s t e n t l y  u n t i l  day 1 o r  2 p o s t p a r t u m . In c o n ­
t r a s t  , e s t r o g e n  l e v e l s  i n  t h e  cow ( M e l l i n  and E rb ,  1965;
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Erb e t  a l . , 1 9 68;  H unter  e t  a l .  , 1 9 7 0 ;  H e n r i c k s  e t̂ a l . , 
19 72;  Hoffmann e t  a l . ,  1 9 7 3 ;  S m ith  e t  a l . ,  1 9 7 3 ) ,  sow  
(Molokwu and Wagner, 1 9 7 3 ;  E d q v i s t  ert a l . ,  1 9 7 4 ;  R o b e r t s o n  
and K i n g , 1 9 7 4 ;  Ash and H e a p , 1 9 7 5 )  and ewe ( C h a l l i s  1 9 7 1 ;  
R o b e r t s o n  and S m ea to n ,  1 9 7 3 )  a p p e a r  t o  i n c r e a s e  n e a r  t erm  
and r e a c h  a p eak  on o r  n e a r  t h e  day o f  p a r t u r i t i o n .
The s i g n i f i c a n c e  o f  t h e  c o n c u r r e n t  d e c l i n e  i n  t o t a l  
p r o g e s t i n s  and e s t r o g e n s  n e a r  t h e  t im e  o f  p a r t u r i t i o n  i n  
t h e  p r e s e n t  s t u d y  i s  u n c e r t a i n  but  was c o n s i s t e n t  i n  a l l  
mares and w i t h  t h e  l i t e r a t u r e  ( N e t t  e t  a l . ,  1 9 7 3 ;  H o l ta n  
e t  a l . , 1 9 7 5 )  s u g g e s t i n g  t h a t  i t  may be i n v o l v e d  i n  t h e  
i n i t i a t i o n  o f  p a r t u r i t i o n  i n  t h e  e q u i n e .  However t h e s e  
f i n d i n g s  a r e  i n  d i s a g r e e m e n t  w i t h  t h e  t h e o r y  i n  cows t h a t  
a r i s e  i n  p la sm a  e s t r o g e n  i n  t h e  p r e s e n c e  o f  a d e c l i n i n g  
p r o g e s t e r o n e  l e v e l  i s  r e q u i r e d  f o r  p a r t u r i t i o n  and i s  
i n c o n s i s t e n t  w i t h  t h e  i d e a  t h a t  i n  t h e  b o v i n e  ( H e n r ic k s  
e t  a l . ,  1 9 7 2 )  an i n c r e a s i n g  e s t r o g e n  l e v e l  i s  t h e  g o v e r n i n g  
f a c t o r  i n  t h e  i n i t i a t i o n  o f  p a r t u r i t i o n .
To our k n o w le d g e  t h e  r o l e  o f  c o r t i c o i d s  i n  e q u i n e  
p a r t u r i t i o n  has  n o t  b een  s t u d i e d .  However Aim e t  a l .
( 1 9 7 4 )  d i d  r e p o r t  t h a t  t h e  a d m i n i s t r a t i o n  o f  m a s s i v e  d o s e s  
o f  t h e  s y n t h e t i c  c o r t i c o i d ,  d e x a m e th a s o n e  d u r i n g  l a t e  p r e g ­
nancy ( d a y s  321 t h r o u g h  324  o f  g e s t a t i o n )  c a u s e s  p rem a tu r e  
p a r t u r i t i o n  i n  m a r e s .  C o r t i c o i d  l e v e l s  i n  t h e  p r e s e n t  
s t u d y  w ere  v a r i a b l e ,  i n c r e a s i n g  from day 3 p rep a r tu m  t o  
t h e  day o f  f o a l i n g  i n  t r i a l  1 and d e c r e a s i n g  on t h e  day
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o f  p a r t u r i t i o n  i n  t r i a l  2 .  S i n c e  b l o o d  s a m p l e s  f o r  hormone  
d e t e r m i n a t i o n  w ere  c o l l e c t e d  l e s s  f r e q u e n t l y  i n  t r i a l  2 
compared t o  t r i a l  1, p e a k s  i n  c o r t i c o i d  c o n c e n t r a t i o n s  a t  
t h e  t i m e  o f  f o a l i n g  i n  t r i a l  2 may have  b e e n  m i s s e d . From 
t h e  r e s u l t s  o f  t h i s  s t u d y  t h e  r o l e  o f  c o r t i c o i d s  a t  p a r t u r i ­
t i o n  i n  t h e  mare i s  u n c l e a r , h ow ever  t h e  t i m e  o f  p ea k  c o n ­
c e n t r a t i o n  i n  t h e  i n i t i a l  t r i a l  s u g g e s t s  t h a t  t h e  r i s e  i n  
c o r t i c o i d s  a t  t h e  t i m e  o f  f o a l i n g  i s  a r e s u l t  o f  t h e  s t r e s s  
o f  f o a l i n g  r a t h e r  t h a n  an i n i t i a t o r  o f  p a r t u r i t i o n .
S t u d i e s  i n  t h e  cow (W agner , 1 9 7 0 ;  MacAdam and E b e r h a r t , 
1 9 7 2 ;  Wagner and O x e n r e i d e r , 1 9 7 2 )  and sow ( K i l l i a n  et_ a l . ,  
1 9 7 3 )  have  d e m o n s t r a t e d  t h a t  m o rn in g  b l o o d  s a m p l e s  a r e  
s i g n i f i c a n t l y  h i g h e r  i n  c o r t i c o i d  c o n c e n t r a t i o n  t h a n  e v e n i n g  
c o l l e c t e d  s a m p l e s . I n  t h e  p r e s e n t  s t u d y  c o r t i c o i d  l e v e l s  
i n  t h e  mare w ere  a l s o  h i g h e r  i n  t h e  m o r n in g  com pared t o  t h e  
e v e n i n g  s a m p l e s  i n d i c a t i n g  t h a t  t h e  t i m e  o f  b l o o d  sa m p le  
c o l l e c t i o n  must  be t a k e n  i n t o  c o n s i d e r a t i o n  when m o n i t o r i n g  
c o r t i c o i d  c o n c e n t r a t i o n s  i n  t h e  p e r i p a r t u r i e n t  m a r e .
In  a n o t h e r  p h a s e  o f  t h e  s t u d y , hormone l e v e l s  i n  t h e  
newborn f o a l s  w ere  m o n i t o r e d  t o  d e t e r m i n e  t h e i r  p o s s i b l e  
i n v o l v e m e n t  i n  t h e  i n i t i a t i o n  o f  p a r t u r i t i o n . E a r l y  r e ­
s e a r c h  by S h o r t  ( 1 9 5 9 )  i n v o l v i n g  o n l y  3 f o a l s  i n d i c a t e d  
t h a t  p r o g e s t e r o n e  c o n c e n t r a t i o n s  w ere  h i g h e r  i n  u m b i l i c a l  
c o r d  b l o o d  when com pared  t o  m ares  a t  p a r t u r i t i o n . In  d a t a  
r e p o r t e d  he r e  i  n , p la sm a  p r o g e s t i n  l e v e l s  w ere  a l s o  g r e a t e r  
i n  f o a l s  t h a n  i n  t h e  p e r i p h e r a l  b l o o d  o f  t h e  mare on t h e
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day o f  p a r t u r i t i o n  s u g g e s t i n g  t h e  p o s s i b i l i t y  o f  a f e t a l  
s o u r c e  o f  p r o g e s t i n s  d u r i n g  l a t e  p r e g n a n c y .  F o a l  p r o g e s t i n  
l e v e l s  s u b s e q u e n t l y  d e c l i n e d  d u r i n g  t h e  f i r s t  24 h r .  p o s t ­
partum .
P lasm a e s t r o g e n  l e v e l s  i n  t h e  newborn f o a l s  were  
s i m i l a r  t o  m a t e r n a l  v a l u e s  a t  f o a l i n g  and r e m a in e d  r a t h e r  
c o n s t a n t  d u r i n g  t h e  p o s t p a r t u m  s t u d y  p e r i o d  (24  t o  48  h r s . 
a f t e r  f o a l i n g ) .  T h i s  o b s e r v a t i o n ,  t o g e t h e r  w i t h  t h e  f i n d ­
i n g s  o f  R a e s i d e  e t  a l .  ( 1 9 7 3 )  t h a t  f e t a l  g o n a d ec to m y  l e a d s  
t o  a f a l l  i n  e s t r o g e n  e x c r e t i o n  by t h e  m are ,  s u g g e s t s  t h a t  
t h e  f e t o - p l a c e n t a l  u n i t  d u r i n g  l a t e  p r e g n a n c y  c o n t r i b u t e s  
t o  t h e  e s t r o g e n  p o o l  i n  t h e  m are .
P o s t n a t a l  c o r t i c o i d  v a l u e s  w ere  h i g h e s t  i m m e d i a t e l y  
a f t e r  b i r t h  and s u b s e q u e n t l y  d e c l i n e d  a t  24 and 48  h r .  
p o s t p a r t u m .  In r u m in a n t s  a g r a d u a l  r i s e  i n  f e t a l  p lasm a  
c o r t i s o l  b e g i n s  d u r in g  t h e  l a s t  few  d a y s  o f  g e s t a t i o n , but  
f u r t h e r  i n c r e a s e s  may o c c u r  a t  o r  j u s t  a f t e r  p a r t u r i t i o n  
( B a s s e t t  and T h o rb u rn ,  1 9 6 9 ;  N a t h a n i e l s z  €rt a l . , 1972;  
C om line  e t  a l . ,  1 9 7 4 ) .  C o r t i s o l  p r o d u c t i o n  r a t e  i n  t h e  
lamb f e t u s  i n c r e a s e s  from .4  u g / k g / m i n .  t o  10 m g /k g /d a y  
j u s t  b e f o r e  p a r t u r i t i o n  and has  b ee n  i m p l i c a t e d  a s  one o f  
t h e  m ajor  m ech an ism s  l e a d i n g  t o  t h e  i n i t i a t i o n  o f  p a r t u r i ­
t i o n  i n  s h e e p  ( L i g g i n s  e t  a 1 . ,  1 9 7 3 ) .  Whether t h e r e  i s  a 
c o m p a ra b le  p r e n a t a l  c o r t i c o i d  s u r g e  i n  t h e  f e t a l  f o a l  j u s t  
b e f o r e  b i r t h  i s  s t i l l  unknown.
117
A n o th er  f a c t o r  c o n t r i b u t i n g  t o  t h e  p o o r  r e p r o d u c t i v e  
e f f i c i e n c y  o f  t h e  e q u i n e  i s  t h e  p r a c t i c e  o f  b r e e d i n g  mares  
a t  t h e  f i r s t  p o s t p a r t u m  e s t r u s . P r e v i o u s  s t u d i e s  have  i n ­
d i c a t e d  t h a t  m a t in g  o f  m ares  a t  f o a l  e s t r u s  c a r r i e s  a 
g r e a t e r  r i s k  o f  c o n c e p t i o n  f a i l u r e  and e a r l y  p r e g n a n c y  l o s s  
t h a n  m a t in g  a t  s u b s e q u e n t  e s t r u s  p e r i o d s  ( W i l l i a m s , 1942;  
J e n n i n g s , 1 9 50;  Trum, 1 9 5 0 ) .  The g r e a t e r  r i s k  o f  c o n ­
c e p t i o n  f a i l u r e  h as  b e e n  a t t r i b u t e d  t o  r e d u c e d  e f f e c t i v e ­
n e s s  o f  u t e r i n e  d e f e n s e  m ech an ism s  and i n c o m p l e t e  r e p a i r  
o f  t h e  u t e r i n e  e p i t h e l i u m  by t h e  u s u a l  t i m e  o f  f o a l  h e a t . 
Andrews and McKenzie ( 1 9 4 1 )  r e p o r t e d  t h a t  t h e  u t e r i n e  
e p i t h e l i u m  d o e s  not  r e t u r n  t o  normal u n t i l  13 t o  25  d a y s  
p o s t p a r t u m . Assuming t h e s e  o b s e r v a t i o n s  t o  be c o r r e c t , 
i t  s eem ed  f e a s i b l e  t o  p a s s  m ares  a t  f o a l  h e a t  and a d m i n i s t e r  
t h e  l u t e o l y t i c  a g e n t , PGFga , d u r i n g  t h e  s u b s e q u e n t  l u t e a l  
p h a s e  t o  i n d u c e  e s t r u s  and t h u s  a l l o w  more t i m e  f o r  u t e r i n e  
i n v o l u t i o n  and e n d o m e t r i a l  r e p a i r . The most  s i g n i f i c a n t  
r e s u l t  o f  t h i s  a p p r o a c h  was t h a t  t h e  t i m e  i n t e r v a l  from  
f o a l i n g  t o  s e c o n d  e s t r u s  o v u l a t i o n  was d e c r e a s e d  (P < . 0 1 )  
i n  t h e  PGF2 a t r e a t e d  f e m a l e s  r e s u l t i n g  i n  a d e c r e a s e  i n  
t h e  t im e  i n t e r v a l  from  f o a l i n g  t o  r e b r e e d i n g  w h i l e  a l l o w ­
in g  more t im e  f o r  u t e r i n e  i n v o l u t i o n . A l t h o u g h  n o t  s t u d i e d  
i n  t h e  p r e s e n t  e x p e r i m e n t , Loy e t  a l . ( 1 9 7 5 )  o b s e r v e d  
t h a t  a t  day 15 t h e  u t e r i n e  mucosa  o f  t h e  p o s t p a r t u m  mare 
had a more r e g u l a r  a p p e a r a n c e  t h a n  a t  day 5 and 10 p o s t ­
partum w i t h  a more abundant  g l a n d u l a r  and l u m i n a l  e p i t h e l i u m  
and f e w e r  i n f l a m m a t o r y  c e l l s .
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In c o n t r a s t  t o  t h e  f i n d i n g s  o f  Noden e t  a l . ( 1 9 7 4 )  
who o b s e r v e d  t h a t  t h e  d u r a t i o n  o f  e s t r u s  and t h e  i n t e r v a l  
from o n s e t  o f  e s t r u s  t o  o v u l a t i o n  were l o n g e r  a f t e r  PGF2* ft
t r e a t m e n t  t h a n  d u r i n g  c o n t r o l  e s t r u s ,  t h e  p r e s e n t  e x p e r i ­
ment f a i l e d  t o  d e m o n s t r a t e  any s i g n i f i c a n t  e f f e c t  o f  PGF2  a 
on l e n g t h  o f  p o s t t r e a t m e n t  e s t r u s  or  on t h e  l e n g t h  o f  
the  i n t e r v a l  from o n s e t  o f  e s t r u s  t o  o v u l a t i o n  i n  t h e  
f o a l i n g  m are .  The e s t r u s  w h ic h  b egan  a f t e r  PGF2 w t r e a t m e n t  
was s i m i l a r  i n  e v e r y  m ea su red  c r i t e r i o n  t o  c o n t r o l  e s t r u s  
p e r i o d s  i n d i c a t i n g  t h a t  PGF2  a i-s  n° t  d e t r i m e n t a l  t o  e s t r u s  
or  o v u l a t i o n .
A c c o r d i n g  t o  B e r w y n -J o n e s  and I r v i n e  ( 1 9 7 4 )  t h e  i n d u c ­
t i o n  o f  a f e r t i l e  e s t r u s  r e q u i r e s  g o n a d o t r o p i n  s t i m u l a t i o n  
and a low  p r o g e s t e r o n e  p r o f i l e .  W hile  p r o s t a g l a n d i n s  
e f f e c t i v e l y  prom ote  b e h a v i o u r a l  e s t r u s  by p r o g e s t i n  w i t h ­
d ra w a l  a s  d e m o n s t r a t e d  i n  t h e  p r e s e n t  e x p e r i m e n t  and i n  
th e  l i t e r a t u r e  ( A l l e n  and R o s s d a l e , 1 9 73;  A l l e n  and Rowson,  
1973;  A l l e n  e t  a l . ,  1 974;  Noden e t  a l . ,  1 9 7 4 ;  Thompson and 
W i t h e r s p o o n ,  1 9 7 4 ;  D o u g la s  and G i n t h e r ,  1 9 7 5 a , b ;  T o l k s d o r f f ,  
1975;  W i th e r s p o o n  e_t a l . , 1 9 7 5 )  t h e r e  i s  no e v i d e n c e  t h a t  
m o d e r a t e l y  e l e v a t e d  p la sm a  p r o s t a g l a n d i n  l e v e l s  prom ote  
g o n a d o t r o p i n  r e l e a s e  d i r e c t l y .  The s h a r p  f a l l  i n  p la sm a  
p r o g e s t i n  l e v e l s  f o l l o w i n g  PGF2 a t r e a t m e n t  o b s e r v e d  i n  
t h i s  s t u d y , t a k e n  i n  c o n j u n c t i o n  w i t h  t h e  o b s e r v a t i o n  t h a t  
a l l  mares e x h i b i t e d  e s t r u s  w i t h i n  5 d a y s  o f  t r e a t m e n t  wi t h  
t h e  compound, i n d i c a t e s  t h a t  PGF2  u i s  an e f f e c t i v e  l u t e o l y s i n  
in th e  p o s t p a r t u m  l a c t a t i n g  m are .
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T o l k s d o r f f  ( 1 9 7 5 )  and W ith e r s p o o n  e t  a l .  ( 1 9 7 5 )  p r e ­
s e n t e d  d a t a  t o  s u g g e s t  t h a t  f e r t i l i t y  i n  t h e  l a c t a t i n g  
p o s t p a r t u m  mare was n o t  a d v e r s e l y  a f f e c t e d  by t r e a t m e n t  
w i t h  t h e  PGFg a a n a l o g u e  RS 9 3 9 0 .  S i m i l a r l y  i n  t r i a l  1 
o f  t h e  p r e s e n t  s t u d y  c o n c e p t i o n  r a t e s  a t  t h e  s e c o n d  p o s t ­
partum e s t r u s  w ere  h i g h  i n  b o t h  t r e a t e d  and c o n t r o l  m ares  
i n d i c a t i n g  t h a t  PGFg a t r e a t m e n t  i s  n o t  d e t r i m e n t a l  t o  
f e r t i l i t y . S i n c e  c o n c e p t i o n  r a t e  a t  t h e  i n d u c e d  e s t r u s  
was c o n s i d e r a b l y  h i g h e r  t h a n  v a l u e s  r e p o r t e d  f o r  m ares  
bred  a t  f o a l  h e a t  ( W i l l i a m s , 1 9 4 2 ;  J e n n i n g s , 1 950;  Trum, 
1 9 5 0 )  i t  may be p o s t u l a t e d  t h a t  t h e  u t e r i n e  e p i t h e l i u m  had 
r e t u r n e d  t o  normal a t  t h i s  t i m e .  H owever ,  i n  t r i a l  2 ,  
f e r t i l i t y  was somewhat d e p r e s s e d  i n  t h e  PGF2 a
t r e a t e d  mares  when compared t o  c o n t r o l s .  T h i s  l o w e r e d  
f e r t i l i t y  i n  t h e  t r e a t e d  mares  i n  t r i a l  2  c a n  be a c c o u n t e d  
f o r ,  a t  l e a s t  i n  p a r t ,  by t h e  f a c t  t h a t  t h e s e  m ares  were  
m ated t o  a s t a l l i o n  o f  q u e s t i o n a b l e  f e r t i l i t y . A l t h o u g h  
i n i t i a l  semen e v a l u a t i o n  r e v e a l e d  no i n d i c a t i o n  o f  a 
f e r t i l i t y  p r o b le m  , s u b s e q u e n t  b r e e d i n g  t o  t h i s  s t a l l i o n  
r e s u l t e d  i n  a marked r e d u c t i o n  i n  c o n c e p t i o n  r a t e  a t  f i r s t  
s e r v i c e  compared t o  m ares  b red  t o  t h e  o t h e r  s t a l l i o n  u s e d  
i n  t h e  s t u d y . F u r t h e r  e x a m i n a t i o n  o f  t h i s  s t a l l i o n  r e ­
v e a l e d  t h a t  e j a c u l a t i o n  was f r e q u e n t l y  a cc o m p a n ie d  by 
u r i n a t i o n  b e f o r e  w i t h d r a w l . In  v i e w  o f  t h i s  f i n d i n g  and  
s i  nee  PGF2  a t r e a t m e n t  had no e f f e c t  on c o n c e p t i o n  r a t e  
i n  t h e  f i r s t  t r i a l ,  i t  s e e m s  r e a s o n a b l e  t o  assume t h a t
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PGF2  a was n ot  r e s p o n s i b l e  f o r  t h e  l o w e r e d  f e r t i l i t y  i n  
t r e a t e d  mares  i n  t r i a l  2 .  H owever ,  t h i s  a s s u m p t i o n  a w a i t s  
f u r t h e r  i n v e s t i g a t i o n .
The r e s u l t s  o f  t h i s  s t u d y  s u g g e s t  t h a t  by i n j e c t i n g  
a on day 6  and day 7 a f t e r  f o a l  h e a t  a h i g h  p e r c e n t a g e  
o f  mares  may be m ated  s u c c e s s f u l l y  w i t h i n  a month o f  f o a l ­
i n g .  F u r t h e r  s t u d i e s  a r e  w a r r a n t e d  t o  compare t h e  e f f i c i e n c y  
o f  b r e e d i n g  m ares  a t  t h e  f o a l  h e a t  o r  w a i t i n g  f o r  t h e  n e x t  
e s t r u s  w i t h  a t t e n d a n t  r i s k s  o f  l a c t a t i o n  d i e s t r u s  o r  a 
s y s t e m  o f  b r e e d i n g  b a s e d  on t h e  u s e  o f  P3 F2 a a f t e r  t h e  f o a l  
h e a t .
CHAPTER V
SUMMARY
Two s t u d i e s  w ere  c o n d u c t e d  d u r i n g  t h e  b r e e d i n g  s e a s o n s  
o f  1974  and 1 9 7 5  t o  m o n i t o r  s t e r o i d  l e v e l s  i n  t h e  p e r i p a r -  
t u r i e n t  mare and newborn f o a l  ( E x p e r im e n t  I ) and t o  d e t e r m i n e  
t h e  f e a s i b i l i t y  o f  u s i n g  p r o s t a g l a n d i n  F2 a (PGF2a ) t o  c o n t r o l  
t h e  e s t r o u s  c y c l e  o f  t h e  p o s t p a r t u m  l a c t a t i n g  mare ( E x p e r i ­
ment I I ) . In t r i a l  1 o f  t h e  f i r s t  s t u d y , p la s m a  p r o g e s t i n , 
e s t r o g e n  and c o r t i c o i d  l e v e l s  w ere  d e t e r m i n e d  i n  n i n e  
Q u a r te r  H orse  m ares  d u r i n g  t h e  7 d a y s  p r i o r  t o  p a r t u r i t i o n  
t h r o u g h  2 d a y s  p o s t p a r t u m .  B l o o d  s a m p l e s  w ere  c o l l e c t e d  a t  
6  h r . i n t e r v a l s  by j u g u l a r  p u n c t u r e . P r o g e s t i n  and c o r t i c o i d  
c o n c e n t r a t i o n s  w ere  d e t e r m i n e d  by c o m p e t i t i v e  p r o t e i n  b i n d i n g  
and e s t r o g e n  l e v e l s  by r a d i o i m m u n o a s s a y . S t e r o i d  l e v e l s  were  
a l s o  d e t e r m i n e d  on a p la sm a  s a m p le  from e a c h  o f  n i n e  f o a l s  
a t  b i r t h  and on s i x  f o a l s  24 h r . p o s t p a r t u m . P la sm a  p r o ­
g e s t i n  c o n c e n t r a t i o n s  i n  t h e  m ares  d e c r e a s e d  (P < . 0 1 )  from
1 3 . 4  ± .6  n g /m l  on day 3 p r e p a r tu m  t o  3 . 2  ± . 5  n g /m l  on t h e  
day o f  p a r t u r i t i o n . E s t r o g e n  l e v e l s  a l s o  d e c l i n e d  (P < . 0 1 )  
from day 3 p r i o r  t o  f o a l i n g  ( 3 0 6 . 2  * 1 1 . 4  p g / m l ) t o  t h e  
day o f  p a r t u r i t i o n  (1 9 3  .4  -  9 . 0  p g / m l ) .  However c o r t i c o i d  
c o n c e n t r a t i o n s  i n c r e a s e d  (P < . 0 1 )  from 8 5 . 8  1 1 0 .8  n g /m l  
on day 3 b e f o r e  p a r t u r i t i o n  t o  a p e a k  o f  1 4 0 . 0  -  9 . 8  n g /m l  
on t h e  day o f  f o a l i n g . A c o n s i d e r a b l e  amount o f  i n d i v i d u a l  
v a r i a t i o n  i n  s t e r o i d  l e v e l s  e x i s t e d  among m a r e s . T h e r e  was  
no s i g n i f i c a n t  d i u r n a l  v a r i a t i o n  o f  p r o g e s t i n ,  e s t r o g e n  o r
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c o r t i c o i d  l e v e l s  i n  t h e  p r e -  o r  p o s t p a r t u m  m a r e s ,  but  
c o r t i c o i d  l e v e l s  t e n d e d  t o  be h i g h e r  i n  m o rn in g  t h a n  i n  
e v e n i n g  s a m p l e s .
Mean p la sm a  p r o g e s t i n  c o n c e n t r a t i o n s  i n  t h e  newborn  
f o a l s  d e c r e a s e d  (P < . 0 5 )  from 1 6 . 4  ± 1 . 9  n g /m l  a t  b i r t h  t o  
5 . 6  -  2 .6  n g /m l  24  h r . p o s t p a r t u m ,  but  e s t r o g e n  l e v e l s  w ere  
s i m i l a r  a t  f o a l i n g  ( 1 7 1 . 4  ± 5 . 9  p g / m l ) and 24 h r . l a t e r  
( 1 6 7 . 9  ± 5 . o p g / m l ) .  F o a l  c o r t i c o i d  l e v e l s  dropped  (P < . 0 5 )  
from 1 1 4 . 3  ± 8 . 7  n g /m l  a t  p a r t u r i t i o n  t o  6 9 . 4  ± 1 2 . 2  n g /m l  
24 h r . p o s t p a r t u m . Sex  had no e f f e c t  on p r o g e s t i n  o r  
e s t r o g e n  l e v e l s  i n  t h e  newborn f o a l s , how ever  e s t r o g e n  
l e v e l s  were h i g h e r  (P < . 0 5 )  i n  t h e  newborn f i l l i e s  ( 1 8 3 . 2  ± 
4 . 5  p g / m l ) t h a n  i n  t h e  newborn c o l t s  ( 1 5 6 . 0  ± 6 . 4  p g / m l ) .
The s t u d y  was r e p e a t e d  i n  1 9 7 5  u s i n g  a t o t a l  o f  n i n e  
m a r e s . T r i a l  2 was s i m i l a r  t o  t h e  p r e v i o u s  t r i a l  e x c e p t  
t h a t  b l o o d  s a m p l e s  f o r  hormone d e t e r m i n a t i o n  were c o l l e c t e d  
a t  12 h r . i n t e r v a l s . The t r e n d  i n  p la sm a  p r o g e s t i n  l e v e l s  
i n  t r i a l  2  was i n  c l o s e  a g r e e m e n t  w i t h  t h a t  o b s e r v e d  i n  
t h e  i n i t i a l  t r i a l  e x c e p t  t h a t  v a l u e s  w ere  c o n s i d e r a b l y  
l o w e r . P r o g e s t i n  l e v e l s  d ro p p ed  (P < . 0 1 )  p r e c i p i t i o u s l y  
from 5 . 3  ± .6  n g /m l  on day  3 preparturn t o  n o n d e t e c t a b l e
l e v e l s  on t h e  day o f  p a r t u r i t i o n  and r e m a in e d  a t  n e a r  n o n -  
d e t e c t a b l e  l e v e l s  t h r o u g h  day 2 p o s t p a r t u m . P la sm a  
e s t r o g e n s  f o l l o w e d  a p a t t e r n  s i m i l a r  t o  t h a t  d e s c r i b e d  i n  
t h e  1974  t r i a l  w i t h  l e v e l s  d e c l i n i n g  (P < . 0 1 )  from 3 6 0 . 9  ± 
1 4 . 2  n g /m l  on day 3 p r i o r  t o  f o a l i n g  and c o n t i n u i n g
t h r o u g h  t h e  day o f  f o a l i n g  ( 1 9 8 . 8  i  1 2 . 7  p g / m l ) .  Mean 
c o r t i c o i d  c o n c e n t r a t i o n s  i n  t r i a l  2  w ere  l o w e r  t h a n  t h o s e  
i n  t h e  f i r s t  t r i a l  w i t h  l e v e l s  v a r y i n g  b e t w e e n  7 8 . 4  t  8 . 6  
n g /m l  and 9 3 . 5  ± 8 . 2  n g /m l  u n t i l  t h e  day b e f o r e  p a r t u r i t i o n . 
In c o n t r a s t  t o  t h e  p e a k  i n  c o r t i c o i d  l e v e l s  o b s e r v e d  on  
t h e  day o f  p a r t u r i t i o n  i n  t h e  f i r s t  t r i a l , l e v e l s  i n  t r i a l  
2 d e c r e a s e d  on t h e  day  o f  f o a l i n g  ( 7 7 . 9  t  7 . 4  n g / m l ) .  A g a in  
t h e r e  was c o n s i d e r a b l e  (P < . 0 1 )  i n d i v i d u a l  v a r i a t i o n  i n  
s t e r o i d  l e v e l s  among m a r e s . P la sm a  p r o g e s t i n  and e s t r o g e n  
l e v e l s  showed no d i u r n a l  v a r i a t i o n , h o w e v e r , mean c o r t i c o i d  
l e v e l s  were  h i g h e r  (P < . 0 1 )  i n  m orn in g  ( 9 0 . 7  t  3 . 4  n g / m l ) 
t h a n  i n  e v e n i n g  ( 6 6 . 2  ± 3 . 9  n g / m l ) c o l l e c t e d  s a m p l e s .
P r o g e s t i n  c o n c e n t r a t i o n s  i n  t h e  newborn f o a l s  d e c r e a s e d  
(P < . 0 1 )  from 2 . 6  ± . 5  n g /m l  a t  b i r t h  t o  .8  1  .6  n g /m l  24 hr  
l a t e r  and f u r t h e r  d e c l i n e d  t o  .3  -  . 5  n g /m l  a t  48  h r . p o s t ­
partum . However p la sm a  e s t r o g e n  l e v e l s  i n  t h e  n e o n a t e  f o a l s  
rem a in ed  r e l a t i v e l y  u n ch a n g ed  d u r i n g  t h i s  t im e  and were  
1 8 8 . 9  1 1 7 . 4  p g / m l  on t h e  day  o f  p a r t u r i t i o n , 1 7 3 . 4  ± 1 6 . 6  
p g / m l  on day 1 and 1 7 7 . 2  -  1 7 . 4  p g / m l  on day 2 a f t e r  f o a l i n g  
C i r c u l a t i n g  c o r t i c o i d  l e v e l s  i n  t h e  newborn f o a l s  d e c r e a s e d  
from 5 9 . 7  -  1 6 . 6  n g /m l  a t  f o a l i n g  t o  3 5 . 8  -  1 8 . 4  n g /m l  
24 h r . l a t e r  and c o n t i n u e d  t o  d e c r e a s e  t o  7 . 4  ± 1 7 . 0  ng /m l  
a t  48 h r . p o s t p a r t u m . T h ere  was no s i g n i f i c a n t  d i f f e r e n c e  
i n  s t e r i o d  l e v e l s  b e t w e e n  c o l t s  and f i l l i e s .
In t h e  s e c o n d  s t u d y  two t r i a l s  w ere  c o n d u c t e d  t o  
d e t e r m i n e  i f  p r o s t a g l a n d i n  F2  a (PGF2 a ) c o u l d  be u s e d  t o  
i n d u c e  e s t r u s  i n  m ares  s h o r t l y  a f t e r  f o a l  h e a t  and t h e r e b y
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r e d u c e  t h e  t i m e  from f o a l i n g  t o  r e b r e e d i n g  w h i l e  c i r c u m ­
v e n t i n g  t h e  u n d e s i r a b l e  e f f e c t s  o f  b r e e d i n g  on t h e  f i r s t  
p o s t p a r t u m  e s t r u s . In t h e  i n i t i a l  t r i a l , 14 Q u a r t e r  Horse  
mares  were a l l o t t e d  t o  t h r e e  t r e a t m e n t  g r o u p s .  On day 6  
and day 7 a f t e r  t h e  en d  o f  f o a l  e s t r u s ,  f o u r  mares  were  
g i v e n  a 10 mg s u b c u t a n e o u s  i n j e c t i o n  (SC) o f  PGF^ -  f r e e  
a c i d  and f i v e  m ares  w ere  i n j e c t e d  w i t h  15 mg (SC) o f  PGFga -  
tham s a l t . C o n t r o l  m ares  w ere  g i v e n  i n j e c t i o n s  o f  an e q u a l  
volume o f  s t e r i l e  s a l i n e . The mean i n t e r v a l  from f o a l i n g  
t o  t h e  o n s e t  o f  f o a l  e s t r u s  was s i m i l a r  f o r  t h e  PGFga -  
f r e e  a c i d  ( 8 . 5  ± 1 . 3  d a y s ) ,  PGFg a~ tham s a l t  ( 1 0 . 4  ± 1 . 1  
d a y s ) and c o n t r o l  ( 7 . 2  ± 1 . 1  d a y s ) f e m a l e s . Mares t r e a t e d  
w i t h  PGF2 a -  f r e e  a c i d  and PGF2  a ~ tham s a l t  e x h i b i t e d  b e -  
h a v o r i a l  e s t r u s  5 . 0  ± 2 . 7  and 5 . 0  t  2 . 5  d a y s  f o l l o w i n g  t h e  
i n i t i a l  i n j e c t i o n  compared t o  1 7 . 0  i  2 . 5  d a y s  f o r  c o n t r o l s  
(P < . 0 1 ) .  A l l  t r e a t e d  and c o n t r o l  m ares  o v u l a t e d  on t h e  
s e c o n d  e s t r u s  p o s t p a r t u m  w i t h  mean t i m e  i n t e r v a l s  from  
i n j e c t i o n  t o  o v u l a t i o n  o f  9 .0  1 3 .2 and 1 0 . 2  t  2 . 8  d a y s  f o r  
t h e  PGF2  a— f r e e  a c i d  and PGF2 a -  tham s a l t  t r e a t e d  f e m a l e s  
(P < .01)  com pared t o  2 1 .8  ± 2 .8  d a y s  f o r  t h e  s a l i n e  i n ­
j e c t e d  c o n t r o l s . The i n t e r v a l  from f o a l  h e a t  t o  t h e  o n s e t  
o f  t h e  s e c o n d  e s t r u s  ( i n t e r e s t r u a l  p e r i o d )  was s h o r t e r  
(P < . 0 1 )  i n  t h e  PGF2   ̂ -  f r e e  a c i d  ( 1 1 . 0  ± 2 . 7  d a y s )  and PGFgx 
-  tham s a l t  ( 1 1 . 4  -  2 . 5  d a y s )  t r e a t e d  m ares  t h a n  i n  t h e  
c o n t r o l s  ( 2 4 . 8  -  2 . 5  d a y s ) .  In  a d d i t i o n  t h e  i n t e r v a l  b e t w e e n  
f o a l i n g  and t h e  o n s e t  o f  t h e  s e c o n d  e s t r u s  was d e c r e a s e d
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(P < . 0 1 )  a s  a r e s u l t  o f  t r e a t m e n t  w i t h  PGFgg -  f r e e  a c i d  
( 2 3 . 0  t  2 . 3  d a y s ) o r  PGFg a -  tham s a l t  ( 2 4 . 6  ± 2 . 1  d a y s ) 
a s  compared t o  s a l i n e  i n j e c t e d  c o n t r o l  mares  ( 3 4 . 2  - 2 . 1  
d a y s ) .  A l s o , t h e  t i m e  b e t w e e n  f o a l i n g  and s e c o n d  e s t r u s  
o v u l a t i o n  was d e c r e a s e d  (P < . 0 1 )  i n  t h e  t r e a t e d  mares  ( 2 7 . 0  
-  2 . 7  d a y s  f o r  PGFg a-  f r e e  a c i d  and 2 9 . 2  ± 2 . 4  d a y s  f o r  
PGF2  a-  tham s a l t )  a s  compared t o  t h e  c o n t r o l s  ( 3 9 . 0  -
2 . 4  d a y s ) .  Thus t h e  t i m e  i n t e r v a l  from  f o a l i n g  t o  r e b r e e d ­
i n g  was r e d u c e d  i n  t h e  t r e a t e d  m a r e s . The form  o f  PGFga 
( f r e e  a c i d  o r  tham s a l t ) u s e d ,  h o w e v e r , d i d  n o t  seem t o  
m a t t e r  s i n c e  i n t e r v a l s  from f o a l i n g  t o  e s t r u s  and o v u l a t i o n  
were s i m i l a r  f o r  b o t h  t r e a t e d  g r o u p s .
The e s t r u s  f o l l o w i n g  PGF2  a t r e a t m e n t  r e s e m b l e d  c o n t r o l  
e s t r u s  i n  e v e r y  m ea su red  c r i t e r i o n .  O v u l a t i o n  o c c u r r e d  
4 . 0  -  1 . 0 , 5 . 2  -  . 9  and 4 . 8  -  . 9  d a y s  a f t e r  t h e  o n s e t  o f
e s t r u s  i n  PGF2 a -  f r e e  a c i d , PGF2  a -  tham s a l t  and c o n t r o l  
m a r e s , r e s p e c t i v e l y . N e i t h e r  PGF2 a -  f r e e  a c i d  nor  PGF2 C1 -  
tham s a l t  a l t e r e d  t h e  i n t e r v a l  from o v u l a t i o n  t o  t h e  end  
o f  e s t r u s  s i n c e  t r e a t e d  m ares  o v u l a t e d  1 . 0  t  .2 and 1 . 2  t  
.2  d a y s  and c o n t r o l s  1 . 0  ± .2  d a y s  b e f o r e  t h e  end  o f  
e s t r u s . A l s o  d u r a t i o n  o f  t h e  s e c o n d  e s t r u s  was s i m i l a r  f o r  
PGF2 a -  f r e e  a c i d  ( 5 . 0  -  1 . 0  d a y s ) , PGF2 a -  tham s a l t  ( 6 . 4  1 
. 9  d a y s ) and c o n t r o l  ( 5 . 8  -  . 9  d a y s ) m a r e s .
T r e a tm e n t  o f  m ares  w i t h  PGF2  odid  n o t  a p p e a r  t o  a d ­
v e r s e l y  a f f e c t  f e r t i l i t y  s i n c e  a l l  o f  t h e  PGF2 a -  f r e e  a c i d  
and c o n t r o l  m ares  and f o u r  o f  f i v e  PGFga -  tham s a l t
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t r e a t e d  f e m a l e s  c o n c e i v e d  on t h e  s e c o n d  e s t r u s  a f t e r  
f o a l i n g .  B r e e d i n g  e f f i c i e n c y  was s i m i l a r  f o r  a l l  t r e a t ­
m ents  w i t h  2 . 2  ± . 6 , 2 . 2  ± . 5  and 2 . 4  ± . 5  s t a l l i o n  s e r ­
v i c e s  p e r  c o n c e p t i o n  f o r  t h e  PGF2  a -  f r e e  a c i d , PGF2  a -  
tham s a l t  and c o n t r o l  g r o u p s , r e s p e c t i v e l y .
T r e a tm e n t  w i t h  PGF2  a -  tham s a l t  r e s u l t e d  i n  a r a p i d  
d rop  i n  p r o g e s t i n  l e v e l s  from a mean p r e t r e a t m e n t  l e v e l  o f  
2 . 9  ± 1 . 7  ng / m l  t o  .4  -  .2  n g /m l  15  m i n . f o l l o w i n g  t h e  
s e c o n d  i n j e c t i o n . L e v e l s  r e m a in e d  a t  l e s s  t h a n  1 . 5  ng /m l  
u n t i l  t h e  o n s e t  o f  e s t r u s  w h ic h  o c c u r r e d  on t h e  a v e r a g e  5 
d ays  a f t e r  t h e  f i r s t  PGF2  a i n j e c t i o n . P r o f u s e  s w e a t i n g  
o c c u r r e d  i n  mares  15 t o  2 0  m i n . a f t e r  t r e a t m e n t  w i t h  PGF2  a -  
f r e e  a c i d  o r  PGF2 a -  tham s a l t  and c e a s e d  2  h r . f o l l o w i n g  
t r e a t m e n t . No o t h e r  s i d e  e f f e c t s  w ere  o b s e r v e d .
The e x p e r i m e n t  was r e p e a t e d  i n  1 9 7 5  u s i n g  t h e  commer-
(r)
i c a l  form o f  PGF2ct -  tham s a l t , P r o s t i n  ^ 2 a -  On day 6  and  
7 a f t e r  f o a l  e s t r u s  n i n e  t r e a t m e n t  mares  were g i v e n  15 mg
(r)i n t r a m u s c u l a r  (IM) i n j e c t i o n s  o f  P r o s t i n  F2 a ^  and s e v e n  
c o n t r o l  m ares  w ere  i n j e c t e d  w i t h  3 ml (IM) o f  s t e r i l e  
s a l i n e . The mean t im e  i n t e r v a l  b e t w e e n  f o a l i n g  and o n s e t  
o f  f o a l  e s t r u s  was s i m i l a r  f o r  t r e a t e d  ( 9 . 4  -  .8  d a y s ) and  
c o n t r o l  ( 1 0 . 1  i  . 9  d a y s ) m a r e s . T r e a t e d  mares  r e t u r n e d  t o  
e s t r u s  5 .1 t  .6  d a y s  and c o n t r o l  m ares  1 2 . 3  -  . 7  d ays  
(P < . 0 1 )  a f t e r  t h e  i n i t i a l  i n j e c t i o n  o f  P r o s t i n  o r
s t e r i l e  s a l i n e . A l s o , t h e  i n t e r v a l  b e t w e e n  t h e  f i r s t  
P r o s t i n  F2 cP^ i n j e c t i o n  and o v u l a t i o n  was s h o r t e r  (P . 0 1 )
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f o r  t h e  t r e a t e d  f e m a l e s  ( 8 . 8  -  . 7  d a y s )  t h a n  f o r  t h e  s a l i n e  
i n j e c t e d  c o n t r o l s  ( 1 7 . 2  -  .8  d a y s ) .  F u t h e r m o r e ,  t h e  i n -  
t e r e s t r u a l  i n t e r v a l  was s h o r t e r  (P < . 0 1 )  f o r  t r e a t e d  mares
( 1 1 . 2  i  .6  d a y s )  t h a n  f o r  c o n t r o l s  ( 1 8 . 2  -  . 7  d a y s ) .  T r e a t ­
e dment o f  mares  w i t h  P r o s t i n  F2  a s h o r t e n e d  ( P < . 0 1 )  t h e  
i n t e r v a l  b e t w e e n  f o a l i n g  and t h e  s e c o n d  p o s t p a r t u m  e s t r u s  
by 8 . 8  d a y s  r e s u l t i n g  i n  a 1 0 . 1  day d e c r e a s e  ( P c . O l )  i n  t h e  
i n t e r v a l  from f o a l i n g  t o  s e c o n d  e s t r u s  o v u l a t i o n . The 
u l t i m a t e  r e s u l t  was a  s h o r t e n i n g  o f  t h e  t i m e  from f o a l i n g  
t o  r e b r e e d i n g  s i m i l a r  t o  t h a t  r e p o r t e d  f o r  t r i a l  1 .
The c o n c l u s i o n  t h a t  PGF201 d o e s  n o t  a d v e r s e l y  a f f e c t  
e s t r u s  i n  t h e  p o s t p a r t u m  l a c t a t i n g  mare was c o n f i r m e d  by 
r e s u l t s  o f  t r i a l  2 .  A l l  t r e a t e d  and c o n t r o l  m ares  o v u l a t e d  
d u r i n g  t h e  s e c o n d  e s t r u s  p o s t p a r t u m  w i t h  i n t e r v a l s  b e tw ee n  
t h e  o n s e t  o f  e s t r u s  and o v u l a t i o n  o f  3 . 7  ± . 5  and 5 . 0  1 .5  
d ays  , r e s p e c t i v e l y . A l s o , P r o s t i n  F2 a had no e f f e c t  on  
t h e  i n t e r v a l  from o v u l a t i o n  t o  end  o f  e s t r u s  s i n c e  t r e a t e d  
mares  o v u l a t e d  .8  -  .2  d a y s  and c o n t r o l  m ares  .4  _ o2 d a y s  
p r i o r  t o  t h e  end  o f  t h e  s e c o n d  e s t r u s . F u r t h e r m o r e , t h e  
l e n g t h  o f  t h e  s e c o n d  e s t r u s  a f t e r  f o a l i n g  was n o t  s i g n i f i ­
c a n t l y  d i f f e r e n t  b e tw e e n  t r e a t e d  ( 4 . 4  -  .4  d a y s )  and c o n t r o l  
( 5 . 4  t  .5  d a y s )  m a r e s .
In c o n t r a s t  t o  t h e  r e s u l t s  o f  t h e  i n i t i a l  t r i a l  t h e  
c o n c e p t i o n  r a t e  i n  t r i a l  2  was somewhat l o w e r  
f o r  t r e a t e d  mares  (44%) t h a n  f o r  s a l i n e  i n j e c t e d  c o n t r o l s  
(85%).  However,  t h e  number o f  s t a l l i o n  s e r v i c e s  p e r
128
c o n c e p t i o n  was s i m i l a r  f o r  t r e a t e d  ( 1 . 7  -  . 2 )  and c o n t r o l
m ares  .( 1 . 6  ± . 3 )
The l u t e o l y t i c  e f f e c t  o f  P r o s t i n  ® was c o n f i r m e d  
by m e a s u r i n g  p r o g e s t i n  l e v e l s  i n  t r e a t e d  and c o n t r o l  m a r e s . 
B lo o d  p r o g e s t i n  c o n c e n t r a t i o n s  d ro p p ed  r a p i d l y  from a mean 
p r e t r e a t m e n t  l e v e l  o f  3 . 3  i  .7 n g /m l  t o  1 . 2  -  .4  n g /m l  on  
t h e  s e c o n d  day o f  t r e a t m e n t  and r e m a in e d  a t  r e l a t i v e l y  lo w  
l e v e l s  u n t i l  t h e  o n s e t  o f  e s t r u s . P r o g e s t i n  l e v e l s  w ere  
l o w e r  (P < .0 1 )  i n  P r o s t i n  t r e a t e d  m ares  t h a n  i n  t h e
s a l i n e  i n j e c t e d  c o n t r o l s  on d a y s  7 ,  8 , 9 ,  11 and 12 a f t e r  
f o a l  h e a t . Mares i n  t r i a l  2 w ere  a l s o  o b s e r v e d  f o r  s i d e  
e f f e c t s  f o l l o w i n g  e a c h  P r o s t i n  Fg a®  i n j e c t i o n  and a t r a n ­
s i t o r y  s w e a t i n g  r e s p o n s e  was n o t e d  i d e n t i c a l  t o  t h a t  d e ­
s c r i b e d  i n  t r i a l  1 .
The r e s u l t s  o f  t h e  f o r e g o i n g  s t u d i e s  i n d i c a t e  t h a t  
c i r c u l a t i n g  p r o g e s t i n  and e s t r o g e n  l e v e l s  d e c l i n e  d u r i n g  
t h e  4 8  h r . p r e c e e d i n g  p a r t u r i t i o n  and t h a t  c o r t i c o i d  c o n ­
c e n t r a t i o n s  a r e  q u i t e  v a r i a b l e  i n  t h e  p e r i p a r t u r i e n t  m a r e . 
A l s o  t h e s e  d a t a  s u g g e s t  t h a t  p r o g e s t i n  and c o r t i c o i d  l e v e l s  
d e c l i n e  i n  t h e  Q u a r t e r  H orse  f o a l  d u r i n g  t h e  f i r s t  24  t o  
48  h r . p o s t p a r t u m .  F u t h e r m o r e , i t  a p p e a r s  t h a t  t h e  a d ­
m i n i s t r a t i o n  o f  p r o s t a g l a n d i n  Fg a (PGFg -  f r e e  a c i d ,
PGF2  a ~ tham s a l t  and P r o s t i n  Fg a® )  on d a y s  6  and 7 a f t e r  
t h e  end  o f  f o a l  e s t r u s  s i g n i f i c a n t l y  r e d u c e s  t h e  i n t e r v a l  
from f o a l i n g  t o  r e b r e e d i n g  compared t o  c o n t r o l  m a r e s . 
F e r t i l i t y  d o e s  n o t  a p p e a r  t o  be a f f e c t e d  by PGFg a s i n c e
c o n c e p t i o n  r a t e s  i n  t h e  tw o  t r i a l s  w ere  n o t  s i g n i f i c a n t l y  
d i f f e r e n t  b e t w e e n  t r e a t e d  and c o n t r o l  m a r e s .  The d e c r e a s e  
i n  p r o g e s t i n  l e v e l s  f o l l o w i n g  t r e a t m e n t  w i t h  PGFga c o n ­
f i r m s  t h a t  t h e  drug  h as  a  l u t e o l y t i c  e f f e c t  on  t h e  p o s t ­
partum l a c t a t i n g  m are .
CHAPTER VI
CONCLUSIONS
The r e s u l t s  o f  t h e  p r e s e n t  s t u d y  w a r r a n t  t h e  f o l l o w i n g
c o n c l u s i o n s :
1 .  P e r i p h e r a l  p la sm a  p r o g e s t i n  and e s t r o g e n  l e v e l s  i n  t h e  
mare d e c l i n e  d u r i n g  t h e  f i n a l  4 8  h r .  p r e c e e d i n g  p a r t u r i ­
t i o n ,  w h i l e  c o r t i c o i d  c o n c e n t r a t i o n s  a r e  q u i t e  v a r i a b l e  
a t  t h i s  t i m e .
2 .  A d i u r n a l  v a r i a t i o n  i n  c i r c u l a t i n g  p r o g e s t i n  and e s t r o ­
g en  l e v e l s  d o e s  n o t  o c c u r  i n  t h e  p e r i p a r t u r i e n t  mare;  
h o w e v e r ,  c o r t i c o i d  l e v e l s  t e n d  t o  be  h i g h e r  i n  m orning  
t h a n  i n  e v e n i n g  c o l l e c t e d  b l o o d  s a m p l e s .
3 .  P lasm a  p r o g e s t i n  and c o r t i c o i d  l e v e l s  d e c l i n e  i n  Q u a r te r  
H orse  f o a l s  d u r i n g  t h e  f i r s t  24 h r .  p o s t p a r t u m  w h i l e  
e s t r o g e n  l e v e l s  r e m a in  f a i r l y  c o n s t a n t  d u r i n g  t h i s
t  i m e .
4 .  Sex has  no e f f e c t  on p r o g e s t i n  o r  c o r t i c o i d  c o n c e n t r a ­
t i o n s  i n  newborn f o a l s  , but  e s t r o g e n  l e v e l s  may be 
h i g h e r  i n  newborn f i l l i e s  t h a n  i n  c o l t s .
5 .  T r e a tm e n t  w i t h  PGF2 a -  f r e e  a c i d ,  PGF2  a -  tham s a l t  o r  
P r o s t i n  F2 a ®  on day  6  and day 7 a f t e r  f o a l  h e a t  r e ­
s u l t s  i n  a s i g n i f i c a n t  (P< . 0 1 )  r e d u c t i o n  i n  t h e  i n ­
t e r v a l s  from ( a )  i n j e c t i o n  t o  o n s e t  o f  e s t r u s ,
( b )  i n j e c t i o n  t o  o v u l a t i o n ,  ( c )  end  o f  f o a l  h e a t  t o  
o n s e t  o f  s e c o n d  e s t r u s ,  and ( d )  en d  o f  f o a l  h e a t  t o  
o v u l a t i o n .
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The i n t e r v a l  from f o a l i n g  t o  r e b r e e d i n g  on t h e  s e c o n d  
e s t r u s  p o s t p a r t u m  i s  d e c r e a s e d  i n  PGF2 a t r e a t e d  m a r e s .  
PGF2 a t r e a t m e n t  h as  no e f f e c t  on d u r a t i o n  o f  e s t r u s  
o r  o v u l a t i o n .
T r e a tm e n t  o f  l a c t a t i n g  p o s t p a r t u m  m ares  w i t h  PGF2 a  
d o e s  n o t  a d v e r s e l y  a f f e c t  f e r t i l i t y  o r  b r e e d i n g  
e f f i c i e n c y .
T r e a tm e n t  o f  m ares  w i t h  PGF2  a on  day 6  and day 7 a f t e r  
f o a l  h e a t  c a u s e s  l u t e o l y s i s  a s  d e m o n s t r a t e d  by a r e ­
d u c t i o n  i n  p r o g e s t i n  l e v e l s  f o l l o w i n g  i n j e c t i o n  o f  t h e  
compound and a s u b s e q u e n t  r e t u r n  t o  e s t r u s  w i t h i n  5 
d a y s  o f  t r e a t m e n t .
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d u r i n g  p r e g n a n c y  and p a r t u r i t i o n . E n d o c r i n o l .
9 0 : 1 1 4 .
S t a b e n f e l d t , G . H . , B. I . Osburn and L . L . E w in g . 1 9 7 0 .
P e r i p h e r a l  p la sm a  p r o g e s t e r o n e  l e v e l s  i n  t h e  cow
d u r i n g  p r e g n a n c y  and p a r t u r i t i o n . Amer. J . P h y s i o l . 
2 1 8 : 5 7 1 .
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S u l l i v a n ,  J .  J . ,  W. A. P a r k e r  and L. L.  L a r s o n .  1 9 7 3 .
D u r a t i o n  o f  e s t r u s  and o v u l a t i o n  t im e  i n  n o n l a c t a t i n g  
mares  g i v e n  human c h o r i o n i c  g o n a d o t r o p i n  d u r i n g  t h r e e  
s u c c e s s i v e  e s t r o u s  p e r i o d s .  J .  Amer. V e t .  Med. A s s .  
1 6 2 : 8 9 5 .
Thom pson , F . N . and D . M. W i t h e r s p o o n . 1 9 7 4 .  I n d u c t i o n
o f  l u t e o l y s i s  i n  t h e  mare w i t h  a p r o s t a g l a n d i n  
a n a l o g u e . T h e r i o g e n o l o g y  2 : 1 1 5 .
T i l l s o n ,  S .  A . and R. E . E r b .  1 9 6 7 .  P r o g e s t e r o n e  c o n ­
c e n t r a t i o n  i n  p e r i p h e r a l  b l o o d  p la sm a  o f  t h e  d o m e s t i c  
sow p r i o r  t o  and d u r i n g  e a r l y  p r e g n a n c y . J . Anim.
S c i . 2 6 : 1 3 6 6 .
T o l k s d o r f f , E . 1 9 7 5 .  O e s t r u s i n d u k t i o n  b e i  d e r  s t u t e
z w i s c h e n  dem 14 and 24  t a g  p o s t p a r t u m  d u rch  a p p l i k a t i o n  
e i n e s  a n a l o g s  d e s  p r o s t a g l a n d i n  F2 a . D o c t o r a l  
D i s s e r t a t i o n , T i e r a r z t e i c h e  H o c h s c h u l l  H a n n o v e r ,
Germ any.
Trum, B . F . 1 9 5 0 .  The e s t r o u s  c y c l e  o f  t h e  m a r e . C o r n e l l
V e t . 4 0 : 1 7 .
T u r n e r , C . D. and J . T . B a g n a r a . 1 9 7 1 .  G e n e r a l  E n d o c r i n o l .
( 5 t h  E d . )  W. B . S a u n d e r s  C o . ,  P h i l a d e l p h i a .
T u r n e r , C . W . , A . H. F r a n k , C . H. Lomas and C . W. N i b l e r .
1 9 3 0 .  A s t u d y  o f  t h e  e s t r u s  p r o d u c i n g  hormones i n  
t h e  u r i n e  o f  c a t t l e  d u r i n g  p r e g n a n c y .  Mo. Agr.
E x p . S t a . B u l l . 1 5 0 .
V a n d e p l a s s c h e , M. 1 9 6 3 .  Some a s p e c t s  o f  e q u i n e  i n f e r t i l i t y .
P r o c . B r i t i s h  E q . V e t . A s s . 2 : 5 4 .
V e l l e ,  W. 1 9 5 8 .  U r i n a r y  e s t r o g e n s  o f  t h e  p r e g n a n t  sow .
Amer. J . V e t . R e s . 1 9 : 4 0 5 .
von E u l e r ,  U. S .  1 9 3 6 .  On t h e  s p e c i f i c  v a s o d i l a t i n g  and  
p l a i n  m u s c le  s t i m u l a t o r y  s u b s t a n c e s  from a c c e s s o r y  
g e n i t a l  g l a n d s  i n  man and c e r t a i n  a n i m a l s  ( p r o s t a ­
g l a n d i n  and v e s i g l a n d i n ) . J . P h y s i o l . 8 8 : 2 1 3 .
von E u l e r , U. S .  and R . E l i a s s o n . 1 9 6 7 .  P r o s t a g l a n d i n s .
In M e d i c i n a l  C h e m i s t r y , a S e r i e s  o f  M o n o g ra p h s . V o l .  
T i l l .  A c a d e m i c , New Y o r k , N . Y .
V o s s , J . L . , B. W. P i c k e t t , L . D . Burwash and W. H. D a n i e l s .
1 9 7 4 .  E f f e c t  o f  human c h o r i o n i c  g o n a d o t r o p i n  on  
d u r a t i o n  o f  e s t r o u s  c y c l e  and f e r i t i l i t y  o f  n o r m a l l y  
c y c l i n g  n o n l a c t a t i n g  m a r e s .  J .  Amer. V e t .  Med. A s s .  
1 6 5 : 7 0 4 .
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Wagner,  W. C. 1 9 7 0 .  P la sm a  c o r t i c o i d s  i n  t h e  co w .  J .  
Anim. S c i .  3 1 : 2 3 3 .
Wagner, W. C. and S .  L.  Q x e n r e i d e r .  1 9 7 2 .  A d r e n a l  f u n c ­
t i o n  i n  t h e  cow .  D i u r n a l  c h a n g e s  and t h e  e f f e c t s  o f  
l a c t a t i o n  and n e u r o h y p o p h y s i a l  h o rm o n es .  J .  Anim.  
S c i .  3 4 : 6 3 0 .
W elch ,  J .  A . ,  A. J .  H a c k e t t , C. J .  Cunningham, J .  0 .  
H eishm an,  S .  P .  F o r d ,  R . N a d a r a j a ,  W. H a n s e l  and
E. K. I n s k e e p .  1 9 7 5 .  C o n t r o l  o f  e s t r u s  i n  l a c t a t i n g  
b e e f  cow s  w i t h  p r o s t a g l a n d i n  F g a and e s t r a d i o l  
b e n z o a t e .  J .  Anim. S c i .  4 1 : 1 6 8 6 .
W i l k s ,  J .  W. K. K. F o r b e s  and J .  F .  N o r l a n d .  1 9 7 2 .  
S y n t h e s i s  o f  P r o s t a g l a n d i n  Fg a by t h e  o v a r y  and  
u t e r u s .  J .  R ep ro d .  Med. 9 : 2 7 1 .
W i l l i a m s ,  W. L. 1 9 4 2 .  The D i s e a s e s  o f  t h e  G e n i t a l  Organs  
o f  D o m e s t i c  A n i m a l s .  W. L.  W i l l i a m s ,  I t h a c a ,  N. Y.
W i l s o n ,  L . ,  R. C e n e d e l l a ,  R. L .  B u t c h e r  and E.  I n s k e e p .  
1 9 7 2 .  L e v e l s  o f  p r o s t a g l a n d i n s  i n  t h e  u t e r i n e  
en d o m etr iu m  d u r i n g  t h e  o v i n e  e s t r o u s  c y c l e .  J .
Anim. S c i .  3 4 : 9 3 .
W i t h e r s p o o n ,  D. M .,  D. R. Lamond, F .  N. Thompson, W. 
S t e v e n s o n .  1 9 7 5 .  E f f i c a c y  o f  a p r o s t a g l a n d i n  
a n a l o g u e  i n  r e p r o d u c t i o n  i n  t h e  c y c l i n g  m are .
T h e r i o g e n o l o g y  3 : 2 1 .
Z o l o v i c k ,  A . ,  D. W. Upson and B. E.  E l e f t h e r i o u .  1 9 6 6 .  
D i u r n a l  v a r i a t i o n  i n  p la sm a  g l u c o c o r t i c o s t e r o i d  




TABLE 1. LEAST SQUARES ANALYSIS OF VARIANCE FOR PLASMA
PROGESTIN LEVELS IN PERIPARTURIENT MARES (TRIAL 1)
S o u r c e d f Mean s q u a r e
Mare 8 1 1 5 .8 * *
Time 3 1 . 3
Day 9 3 3 1 .0 * *
- 7 , - 6 , - 5 , - 4 , - 3 , - 2 , - 1 , 0  v s  1 , 2  1 1 5 0 7 .8 * *
- 7 , - 6 , - 5 , - 4 ,  v s  - 3 , - 2 , - 1 , 0  1 7 4 .7 * *
- 7 , - 6 ,  v s - 5 , - 4  1 0 . 5
- 3 , - 2 ,  v s - 1 , 0  1 1 0 9 6 .8 * *
- 7  v s  - 6 1 4 . 6
- 5  v s  - 4 8 . 7
- 3  v s  - 2 1 5 . 8
- 1  v s  0 5 9 3 .3 * *
1  v s  2 0 . 3
Time x day 27 9 . 3
E r r o r 160 8 . 1
** P < .01.
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TABLE 2. LEAST SQUARES ANALYSIS OF VARIANCE FOR PLASMA
ESTROGEN LEVELS IN PERIPARTURIENT MARES (TRIAL 1)
S o u r c e d f Mean s q u a r e
Mare 8 1 1 4 3 2 .2 * *
Time 3 2 2 8 1 .4
Day 9 5 8 3 1 2 .4 * *
- 7 , - 6 , - 5 ,
CO1! , - 2 , - 1 , 0  v s 1 , 2  1 3 6 2 4 7 9 .8 * *
- 7 , - 6 , - 5 , - 4  v s i CO 1 to 1 H-1 O 4 5 7 0 8 .4 * *
- 7 , - 6  v s - 5 , - 4 9 6 4 .9
- 3 , - 2  v s i o 7 7 6 1 0 .6 * *
- 7  v s  - 6 3 9 6 0 .5
- 5  v s  - 4 6 4 3 0 .3
- 3  v s  - 2 1 3 2 6 1 .2 * *
- 1  v s  0 5 7 9 9 2 .5 * *
1 v s  2 1 3 7 9 .4
Time x  day 24 2 6 5 5 . 5
E r r o r 1 4 5 2 0 3 8 . 8
** P <.01.
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TABLE 3 . LEAST SQUARES ANALYSIS OF VARIANCE FOR PLASMA 
CORTICOID LEVELS IN PERIPARTURIENT MARES (TRIAL 1 )
S o u r c e d f  Mean s q u a r e
Mare 8 2 5 3 7 4 .8 * *
Time 3 5 1 0 7 .8
Day 9 5 3 5 7 .0 *
- 7 , - 6 , - 5 , - 4 , - 3 , - 2 , - 1 , 0  vs  1 , 2  1 2 1 0 0 . 6
- 7 , - 6 , - 5 , - 4 ,  v s  - 3 , - 2 , - 1 , 0  1 2 6 3 5 . 5
- 7 , - 6 ,  v s  - 5 , - 4  1 1 3 7 3 .4
- 3 , - 2  v s  - 1 , 0  1 2 5 4 8 4 .5 * *
- 7 ,  v s  - 6  1 2 1 6 9 . 6
- 5  v s  - 4  1 1 6 2 0 .8
- 3  v s  - 2  1 2 3 1 0 .8
- 1  v s  0  1 1 1 8 5 0 .6 *
1 v s  2  1 1 9 . 1
Time x Day 26 1 7 3 7 .4
E r r o r  151 2 1 7 1 . 8
* P < . 0 5 .
** P < . 0 1 .
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TABLE 4. LEAST SQUARES ANALYSIS OF VARIANCE FOR PLASMA
PROGESTIN LEVELS IN NEWBORN FOALS (TRIAL 1)
S o u r c e  d f  Mean s q u a r e
Sex 1 0 . 8 7
F o a l  ( s e x ) 7 5 8 .6 2
Day 1 3 4 6 .6 8 *
S ex  x day 1 1 1 . 4 0
E r r o r  (b ) 4 3 1 . 9 5
* P < . 0 5 .
TABLE 5 .  LEAST SQUARES ANALYSIS OF VARIANCE FOR PLASMA 
ESTROGEN LEVELS IN NEWBORN FOALS (TRIAL 1 )
S o u r c e d f Mean s q u a r e
Sex 1 9 9 0 .0 8 *
F o a l  ( s e x ) 4 1 9 8 7 .9 3
Day 1 1 6 .3 3
Sex  x day 1 2 2 9 6 .3 3
E r r o r  (b ) 1 8 1 . 0 0
* P <.05.
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TABLE 6 . LEAST SQUARES ANALYSIS OF VARIANCE FOR PLASMA 
CORTICOID LEVELS IN NEWBORN FOALS (TRIAL 1 )
S o u r c e d f Mean s q u a r e
Sex 1 1 7 9 7 .5 6
F o a l  ( s e x ) 7 5 4 9 5 .7 9
Day 1 6 0 6 6 .0 0 *
S ex  x day 1 5 0 1 .8 1
E r r o r  (b ) 4 6 7 8 .8 0
* P < . 0 5 .
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TABLE 7. LEAST SQUARES ANALYSIS OF VARIANCE FOR PLASMA
PROGESTIN LEVELS IN PERIPARTURIENT MARES (TRIAL 2)
S o u r c e d f Mean s q u a r e
Mare 8 8 1 .8 2 * *
Time 1 0 . 0 0 1
Day 9 7 7 .0 5 * *
~ 7 , - 6 , - 5 , - 4 , - 3 , - 2 , - 1 , 0  v s 1 , 2 1 3 7 2 .4 * *
- 7 , - 6 , - 5 , - 4 ,  v s  - 3 , - 2 , - 1 , 0 1 5 4 .1 * *
- 7 , - 6  v s  - 5 , - 4 1 0 . 2
- 3 , - 2  v s  - 1 , 0 1 1 8 1 .1 * *
- 7  v s  - 6 1 2 . 9
- 5  v s  - 4 1 0 . 9
- 3  v s  - 2 1 0 . 9
- 1  v s  0 1 9 3 .8 * *
1 v s  2 1 0 . 3
Time x day 9 1 .9 1
E r r o r 119 4 . 3 1
**P < .01.
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TABLE 8 . LEAST SQUARES ANALYSIS OF VARIANCE FOR PLASMA
ESTROGEN LEVELS IN PERIPARTURIENT MARES (TRIAL 2 )
S o u r c e d f Mean s q u a r e
Mare 8 1 2 0 2 2 .4 * *
Time 1 8 7 1 9 .3
Day 9 6 1 2 9 1 .8 * *
- 7 , - 6 , - 5 , - 4 , - 3 , - 2 , — 1 , 0  v s  1 , 2  1 2 8 9 3 6 7 .2 * *
- 7 , - 6 , - 5 , - 4  v s  - 3 , - 2 , - ■1 , 0  1 2 6 6 4 2 .1 * *
- 7 , - 6  v s  - 5 , - 4 1 3 7 . 7
- 3 , - 2  v s  - 1 , 0 1 1 2 1 8 6 3 .4 * *
- 7  v s  - 6 1 7 8 . 7
- 5  v s  - 4 1 1 1 7 7 5 .1 *
- 3  v s  - 2 1 6 8 3 9 .8
- 1  v s  - 0 1 1 0 6 8 7 5 .4 * *
1  v s  2 1 2 9 2 5 .4
Time x day 9 1 5 1 6 .6
E r r o r 1 2 0 2 8 8 6 .6
* P < .0 5 .
** P < .0 1 .
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TABLE 9. LEAST SQUARES ANALYSIS OF VARIANCE FOR PLASMA
CORTICOID LEVELS IN PERIPARTURIENT MARES (TRIAL 2)
S o u r c e d f Mean s q u a r e
Mare 8 7 6 8 6 .7 * *
Time 1 2 1 1 4 1 .5 * *
Day 9 2 5 6 7 .6 * *
- 7 , - 6 , - 5 , - 4 , - 3 , - 2 , - 1 ,  0  v s  1 , 2  1 5 8 5 1 .2 *
- 7 , - 6 , - 5 , - 4 ,  v s  - 3 , - 2 , - 1 , 0  1 1 1 1 9 .3
- 7 , - 6  v s - 5 , - 4  1 5 0 4 2 .2 *
- 3 , - 2  vs - 1 , 0  1 3 7 . 6
- 7  v s  - 6 6 6 3 4 .4 * *
- 5  v s  - 4 3 2 . 4
- 3  v s  - 2 8 8 7 . 5
- 1  v s  0 1 9 7 4 .7
1 v s  2 1 9 4 0 .5
Time x day 9 1 7 1 6 .7
E r r o r 117 9 9 9 . 8
* P < . 0 5 .
** P < . 0 1 .
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TABLE 10. LEAST SQUARES ANALYSIS OF VARIANCE FOR PLASMA
PROGESTIN LEVELS IN NEWBORN FOALS (TRIAL 2)
S o u r c e d f Mean s q u a r e
Sex 1 2 . 0 2
F o a l  ( s e x ) 7 5 . 3 2
Day 2 1 0 .8 0 *
0  v s  1 , 2 1 2 0 . 6 8 **
1 v s  2 1 .7 7
Sex  x day 2 2 .2 5
E r r o r  (b ) 1 0 1 . 9 7
* P < .0 5 .  
** P < .0 1 .
TABLE 1 1 .  LEAST SQUARES ANALYSIS OF 
ESTROGEN LEVELS IN NEWBORN
VARIANCE FOR PLASMA 
FOALS (TRIAL 2 )
S o u r c e d f Mean s q u a r e
Sex 1 1 6 3 5 .7 1
F o a l  ( s e x ) 7 8 8 9 .4 0
Day 2 4 6 3 . 4 5
0  v s  1 , 2 1 8 4 9 .0 0
1 v s  2 1 5 4 .1 0
Sex x day 2 5 4 1 .6 5
E r r o r  (b ) 1 1 2 0 9 8 .2 6
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TABLE 12„ LEAST SQUARES ANALYSIS OF VARIANCE FOR PLASMA
CORTICOID LEVELS IN NEWBORN FOALS (TRIAL 2)
S o u r c e d f Mean s q u a r e
Sex 1 1 0 1 .9 4
F o a l  ( s e x ) 7 5 4 6 .4 3
Day 2 4 8 6 8 .3 2
0  v s  1 , 2 1 7 1 5 3 .1
1 v s  2 1 2 5 8 4 .2
Sex x day 2 2 2 8 6 .4 2
E r r o r  (b ) 1 0 2 0 1 0 .0 9
TABLE 13. LEAST SQUARES ANALYSIS OF VARIANCE FOR ESTRUS AND OVULATION IN
PROSTAGLANDIN F2 a TREATED3, AND CONTROL*3 MARES (TRIAL 1)
Mean s q u a r e
S o u r c e d f
P a r t u r i t i o n
t o
f o a l  h e a t
F i r s t  F i r s t  
i n j e c t i o n  i n j e c t i o n  
t o  e s t r u s  t o  o v u l a t i o n
O n set 2nd e s t r u s  
t o
o v u l a t i o n
T r e a tm e n t 2 1 2 . 9 2 3 1 .4 * *  2 3 8 .2 * 1 . 6
C v s  F ,T 1 1 6 .1 4 6 6 .0 * *  4 7 3 .2 * * 0 .1 3
F v s  T 1 7 . 9 0 . 0  3 . 2 3 . 2
E r r o r 1 1 6 . 6 3 1 . 1  4 1 . 2 4 . 3
TABLE 13. (Continued)
S o u r c e d f
Mean s q u a r e
O v u l a t i o n  t o  
end o f  
2 nd e s t r u s
F o a l  h e a t  
t o
2 nd e s t r u s
F o a l i n g  t o  
2 nd e s t r u s
F o a l in g  t o  2nd 
e s t r u s  
o v u l a t i o n
T r e a tm e n t 2 0 . 0 6 2 9 6 .5 * * 1 7 3 .7 * * 1 9 2 .1 * *
C v s  F ,T 1 0 .0 3 5 9 2 .7 * * 3 4 6 .7 * * 3 8 0 .2 * *
F v s  T 1 0 . 0 9 0 . 4 5 . 7 1 0 .7
E r r o r 1 1 0 . 2 5 3 0 . 4 2 2 . 4 2 8 . 8
o
Four m ares a d m in i s t e r e d  10 mg (SC) i n j e c t i o n  o f  PGF2 a -  f r e e  a c i d  (F ) and f i v e  
m ares  g i v e n  15 mg (SC) i n j e c t i o n  o f  PGF2 a ~ tham s a l t  (T) on  d a y s  6  and 7 a f t e r  
e n d  o f  f o a l  h e a t .
F iv e  m ares a d m in i s t e r e d  1 . 5  ml s t e r i l e  s a l i n e  (C) on  d a y s  6  and 7 a f t e r  en d  o f  
f o a l  h e a t .
* P < . 0 5 .
** P < .0 1 .
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TABLE 14. LEAST SQUARES ANALYSIS OF VARIANCE FOR DURATION OF ESTRUS AND REPRODUCTIVE
EFFICIENCY IN PROSTAGLANDIN F2 a TREATED* AND CONTROLb MARES (TRIAL 1)
Mean s q u a r e
S o u r c e d f
D u r a t io n
o f
f o a l  e s t r u s
D u r a t io n
o f
2 nd e s t r u s
C o n c e p t io n
r a t e
S e r v i c e s  p e r  
c o n c e p t i o n
T r e a tm e n t 2 1 . 5 2 . 2 0 . 0 6 0 .0 5
C v s  F , T 1 0 . 9 8 0 .0 3 0 .0 3 0 .0 9
F v s  T 1 1 . 8 4 . 3 7 0 . 0 8 0 . 0 8
E r r o r 1 1 2 . 5 4 . 0 0 . 0 7 1 . 3
a
Four m ares a d m in i s t e r e d  10  mg (SC) i n j e c t i o n  o f  PGFoa -  f r e e  a c i d  (F ) and f i v e  
m ares  g i v e n  15 mg (SC) i n j e c t i o n  o f  PGF2  a -  tham s a l t  (T) on d a y s  6  and 7 a f t e r  
end  o f  f o a l  h e a t .
F i v e  m ares a d m in i s t e r e d  1 . 5  ml s t e r i l e  s a l i n e  (C) on d a y s  6  and 7 a f t e r  end  o f  
f o a l  h e a t .
TABLE 15. LEAST SQUARES ANALYSIS OF VARIANCE FOR ESTRUS AND OVULATION IN
PROSTAGLANDIN F2ct TREATEDa AND CONTROL^ MARES (TRIAL 2)
Mean s q u a r e
S o u r c e d f
P a r t u r i t i o n
t o
f o a l  h e a t
F i r s t  
i n j e c t i o n  
t o  e s t r u s
F i r s t  
i n j e c t i o n  
t o  o v u l a t i o n
O n set 2nd e s t r u s  
t o
o v u l a t i o n
T r e a tm e n t  1 1 . 9  2 0 2 .6 * *  2 8 5 .0 * *  7 . 0
E r r o r  14 6 . 4  3 . 7  4 . 8  1 . 8
TABLE 15. (Continued)
Mean s q u a r e
S o u r c e d f
O v u l a t i o n  t o  
en d  o f  
2 nd e s t r u s
F o a l  h e a t  
t o
2 nd e s t r u s
F o a l i n g
t o
2 nd e s t r u s
F o a l in g  t o  2nd 
e s t r u s  
o v u l a t i o n
T re a tm en t 1 0 . 4 8 1 9 6 .4 * * 3 0 0 .1 * * 3 9 8 .7 * *
E r r o r 14 0 . 3 7 3 . 8 8 . 4 1 1 . 6
N in e  m ares a d m in i s t e r e d  15 mg (IM) i n j e c t i o n  o f  P r o s t i n  F ^  ' - ' o n  d a y s  6  and 7 a f t e r  
en d  o f  f o a l  h e a t .
b
S e v e n  m ares a d m in i s t e r e d  3 ml (IM) i n j e c t i o n  o f  s t e r i l e  s a l i n e  on d a y s  6  and 7 
a f t e r  end  o f  f o a l  h e a t .
** P < .0 1 .
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TABLE 16. LEAST SQUARES ANALYSIS OF VARIANCE FOR DURATION OF ESTRUS AND REPRODUCTIVE
EFFICIENCY IN PROSTAGLANDIN F2a TREATEDa AND CONTROL*5 MARES (TRIAL 2)
Mean s q u a r e
D u r a t io n D u r a t io n  C o n c e p t io n S e r v i c e s  p e r
o f o f
S o u r c e d f f o a l  e s t r u s 2 nd e s t r u s r a t e c o n c e p t i o n





0 . 6 7 0 .0 3
E r r o r 14 2 . 6 1 . 6 0 . 2 1 0 .5 5
N in e  m ares  a d m in i s t e r e d  15  mg (IM) i n j e c t i o n  o f  P r o s t i n  F£ a on  d ays  6  and 7 a f t e r  
en d  o f  f o a l  h e a t .
b
S e v e n  m ares  a d m in i s t e r e d  3 ml (IM) i n j e c t i o n  o f  s t e r i l e  s a l i n e  on d a y s  6  and 7 
a f t e r  end  o f  f o a l  h e a t .
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TABLE 1 7 .  LEAST SQUARES ANALYSIS OF VARIANCE FOR PLASMA 
PROGESTIN LEVELS IN MARES PRIOR TO THE FIRST 
PROSTAGLANDIN F2 a a AND STERILE SALINE INJECTION 
(TRIAL 2 )
S o u r c e d f Mean s q u a r e
T re a tm en t 1 1 7 .4 8
E r r o r 1 2 3 . 8 0
a v*v/
A d m in is t e r e d  15 mg (IM) i n j e c t i o n  o f  P r o s t i n  F2 a  on  d a y s  
6  and 7 a f t e r  en d  o f  f o a l  h e a t .
A d m in is te r e d  3 ml (IM) i n j e c t i o n  o f  s t e r i l e  s a l i n e  on d a y s  
6  and 7 a f t e r  en d  o f  f o a l  h e a t .
164
TABLE 1 8 .  LEAST SQUARES ANALYSIS OF VARIANCE FOR PLASMA 
PROGESTIN LEVELS IN MARES FOLLOWING THE FIRST 
PROSTAGLANDIN F „ aa AND STERILE SALINEb 
INJECTION (TRIAL 2 )
S o u r c e d f Mean s q u a r e
T re a tm en t 1 2 0 . 6 0
E r r o r 1 2 9 .5 2
3  I x y
A d m in is t e r e d  15 mg (IM) i n j e c t i o n  o f  P r o s t i n  F2 « on  d a y s  
6  and 7 a f t e r  e n d  o f  f o a l  h e a t .
A d m in is t e r e d  3 ml (IM) i n j e c t i o n  o f  s t e r i l e  s a l i n e  on  
d a y s  6  and 7 a f t e r  e n d  o f  f o a l  h e a t .
TABLE 1 9 .  LEAST SQUARES ANALYSIS OF VARIANCE FOR PLASMA
PROGESTIN LEVELS IN MARES PRIOR TO AND FOLLOWING 
THE SECOND PROSTAGLANDIN F o aa AND STERILE SALINEb 
INJECTION (TRIAL 2 )
Mean s q u a r e
S o u r c e d f P r e - i n j e c t i o n P o s t - i n j e c t i o n
T re a tm en t 1 1 3 4 .0 6 * * 4 9 .4 7 * *
E r r o r 1 2 1 . 4 2 2 . 1 4
A d m i n i s t e r e d  15 mg (IM) i n j e c t i o n  o f  P r o s t i n  F2 « on d a y s  
6  and 7 a f t e r  en d  o f  f o a l  h e a t .
A d m in is t e r e d  3 ml (IM) i n j e c t i o n  o f  s t e r i l e  s a l i n e  on  
d a y s  6  and 7 a f t e r  en d  o f  f o a l  h e a t .
** P <.01.
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TABLE 2 0 .  LEAST SQUARES ANALYSIS OF VARIANCE FOR PLASMA 
PROGESTIN LEVELS IN PROSTAGLANDIN F2 « TREATEDa 
AND CONTROL** MARES ON DAY 8  POST FOAL HEAT 
(TRIAL 2 )
S o u r c e d f Mean s q u a r e
T re a tm en t 1 7 5 .1 9 * *
E r r o r 14 6 . 1 0
a
A d m in is t e r e d  
6  and 7 a f t e r
15 mg (IM) i n j e c t i o n  o f  
en d  o f  f o a l  h e a t .
P r o s t i n  F2c®  on  d a y s
t .
A d m in is t e r e d  3 ml (IM) i n j e c t i o n  o f  s t e r i l e  s a l i n e  on  
d a y s  6  and 7 a f t e r  en d  o f  f o a l  h e a t .
** P < .0 1 .
TABLE 2 1 .  LEAST SQUARES ANALYSIS OF VARIANCE FOR PLASMA 
PROGESTIN LEVELS IN PROSTAGLANDIN F « « TREATEDa 
AND CONTROL** MARES ON DAY 9 POST FOAL HEAT 
(TRIAL 2 )
S o u r c e d f Mean s q u a r e
T re a tm en t 1 9 2 .1 1 * *
E r r o r 1 2 2 . 8 1
A d m i n i s t e r e d  15 mg (IM) i n j e c t i o n  o f  P r o s t i n  Fgdf^ on  d a y s  
6  and 7 a f t e r  en d  o f  f o a l  h e a t .
A d m in is t e r e d  3 ml (IM) i n j e c t i o n  o f  s t e r i l e  s a l i n e  on  
d a y s  6  and 7 a f t e r  en d  o f  f o a l  h e a t .
** P <.01.
1 6 6
TABLE 2 2 . LEAST SQUARES ANALYSIS OF VARIANCE FOR PLASMA 
PROGESTIN LEVELS IN PROSTAGLANDIN F2 <x TREATEDa 
AND CONTROL*5 MARES ON DAY 10  POST FOAL HEAT 
(TRIAL 2 )
S o u r c e d f  Mean s q u a r e
T re a tm en t 1 3 2 . 1 5
E r r o r 10 9 . 7 5
(r)
aA d m in is t e r e d  15 mg (IM) i n j e c t i o n  o f  P r o s t i n  F2 ct on  d a y s  
6  and 7 a f t e r  e n d  o f  f o a l  h e a t .
A d m in is t e r e d  3 ml (IM) i n j e c t i o n  o f  s t e r i l e  s a l i n e  on  
d a y s  6  and 7 a f t e r  end  o f  f o a l  h e a t .
TABLE 2 3 . LEAST SQUARES ANALYSIS OF VARIANCE FOR PLASMA 
PROGESTIN LEVELS IN PROSTAGLANDIN F2 a TREATEDa 
AND CONTROL15 MARES ON DAY 11 POST FOAL HEAT 
(TRIAL 2 )
S o u r c e d f  Mean s q u a r e
T re a t  me nt 1 3 8 .0 8 * *
E r r o r 11 3 . 3 4
A d m i n i s t e r e d  15 mg (IM) i n j e c t i o n  o f  P r o s t i n  F2  a ®  o n  d a y s  
6  and 7 a f t e r  en d  o f  f o a l  h e a t .
A d m in is t e r e d  3 ml (IM) i n j e c t i o n  o f  s t e r i l e  s a l i n e  on  d a y s  
6  and 7 a f t e r  en d  o f  f o a l  h e a t .
** P <.01.
TABLE 2 4 .  LEAST SQUARES ANALYSIS OF VARIANCE FOR PLASMA 
PROGESTIN LEVELS IN PROSTAGLANDIN F2 a TREATED3- 
AND CONTROL5  MARES ON DAY 12 POST FOAL HEAT 
(TRIAL 2 )
S o u r c e d f Mean s q u a r e
T re a tm en t 1 2 8 .6 4 * *
E r r o r 7 1 . 1 7
3.
A d m in is t e r e d  15  mg (IM) i n j e c t i o n  o f  
6  and 7 a f t e r  en d  o f  f o a l  h e a t .
P r o s t i n  F2ot ® o n  d a y s
A d m in is te r e d  3 ml (IM) i n j e c t i o n  o f  
6  and 7 a f t e r  e n d  o f  f o a l  h e a t .
s t e r i l e s a l i n e  on  d a y s
** P < .0 1 .
TABLE 2 5 . LEAST SQUARES ANALYSIS OF VARIANCE FOR PLASMA 
PROGESTIN LEVELS IN PROSTAGLANDIN Fo TREATEDa 
AND CONTROL5  MARES ON DAY 13 POST FOAL HEAT 
(TRIAL 2 )
S o u r c e d f Mean s q u a r e
T re a tm en t 1 1 2 . 2 0
E r r o r 4 6 . 7 9
A d m i n i s t e r e d  15 mg (IM) i n j e c t i o n  o f  P r o s t i n  F2 a on  d a y s  
6  and 7 a f t e r  en d  o f  f o a l  h e a t .
b
A d m in is t e r e d  3 ml (IM) i n j e c t i o n  o f  s t e r i l e  s a l i n e  on  
d a y s  6  and 7 a f t e r  end o f  f o a l  h e a t .
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